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ABSTRACT
Ground w a te r  g e o c hem is t ry  in  the  Baton Rouge a r e a  i s  
i n t i m a t e l y  r e l a t e d  w i t h  the  hydro logy  of  the  r e g i o n .  Chemical  
c h a r a c t e r  of  the  ground w a te r  i s  a f u n c t i o n  of  s e v e r a l  p h y s i c o ­
chem ica l  p r o c e s s e s ,  p r i n c i p a l  among them a r e  ion exchange ,  f i l t r a ­
t i o n  due to  c l a y  compac t ion ,  m in e r a l  s o l u b i l i t y  and mixing o f  the 
w a t e r s .
Two g e n e t i c  t ypes  among the  ground w a te r  have been r e c o g ­
n i z e d ,  ( i )  C h lo r id e  w a t e r ,  c o n t a i n s  u s u a l l y  h igh  t o t a l  d i s s o l v e d  
s o l i d s ,  ( i i )  B ic a rb o n a te  w a t e r ,  which i s  a l a r g e  complex group of  
f r e s h  w a t e r s .  Hydrochemical  f a c i e s  d e f i n e d  on the  b a s i s  of  ion ic  
abundances  a r e  e s p e c i a l l y  u s e f u l  in  i n t e r p r e t i n g  th e  geochemica l  
hydro lo gy  of  the  a r e a .  S i x t e e n  d i f f e r e n t  c a t i o n  and a n io n  com­
b i n a t i o n s  were used in  d e f i n i n g  the hydrochemica l  f a c i e s .
C h lo r ide  w a te r  i s  c o n s id e r e d  a m ix tu re  of  d i a g e n e t i c a l l y  
a l t e r e d  sea or  e s t u a r i n e  w a te r  w i th  f r e s h  w a t e r .  The c h l o r i d e  
w a t e r s  have o r i g i n a t e d  from the  d i l u t i o n  o f  o r i g i n a l  t r a p p e d  s a l t y  
w a t e r  by f r e s h  w a t e r s .  Sodium dominant  b i c a r b o n a t e  w a t e r  i s  the 
r e s u l t  o f  ion  exchange and membrane f i l t r a t i o n .  Membrane f i l t r a t i o n  
i s  the  most a c t i v e  in  t h e  a r e a  of  maximum land s u r f a c e  s u b s id e n c e .  
The Ca and Mg dominant  b i c a r b o n a t e  w a te r s  a t  s h a l l o w e r  d e p th s  a r e  
p r i n c i p a l l y  due to  s o l u t i o n  of  c a rb o n a te  m i n e r a l s .  The p r i n c i p a l  
mechanisms r e s p o n s i b l e  f o r  the  g e n e r a t i o n  of  each  major  w a te r  type 
may be augmented or  m od if ied  by the o t h e r  a g e n t s .
i x
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R e g r e s s io n  a n a l y s e s  o f  the  h y d r o lo g ic  pa ra m e te r s  i n  t h i s  
a r e a  upon hydrochem is t ry  s u g g e s t s  t h a t  i o n i c  c h a r a c t e r  of  the  ground 
w a t e r  i s  no t  r e l a t e d  w i t h  the  a r e a  o f  supposed r e c h a r g e .  The dep th  
o f  o c c u r r e n c e ,  the  M i s s i s s i p p i  R iv e r  and the  e x t e n s i v e  p r o d u c t i o n  of  
w a t e r  i n  the  i n d u s t r i a l  a r e a  a r e  r e l a t e d  t o  the  chemica l  f a c i e s  of  
t h e  w a t e r .  Sodium i s  i n v e r s e l y  r e l a t e d  to  Ca and Mg abundance ,  and 
Ca and Mg a r e  d i r e c t l y  r e l a t e d  t o  one a n o t h e r .  Hydrochemical  f a c i e s  
i n d i c a t e  t h a t  Baton Rouge f a u l t  a c t s  as  a h y d r o lo g i c  b a r r i e r .
x




Hydro logic  s t u d i e s  inc lude  many a s p e c t s  of  the b a s i c  and 
a p p l i e d  s c i e n c e s .  Geology and c h e m is t ry  have been used to  augment 
h y d r o lo g i c  s t u d i e s .  Reviews of  t h i s  a s p e c t  o f  hydrology have been 
p r e s e n t e d  by Hem (1959) and Back and Hanshaw (1965) .  Geochemical  
hydro logy  (or  chemical  geohydrology)  i s  d e f i n e d  a s ,  " t h e  s tudy  o f  
the  p o r t i o n  o f  the h y d ro log ic  c y c le  t h a t  r e l a t e s  the chemica l  
c h a r a c t e r  of wa te r  t o  i t s  env i ronm en t" .  (Back and Hanshaw 1965, 
p.  50) Th is  i s  a s tu d y  of  the chemica l  a s p e c t  of  geohydrology of  
the  Baton Rouge a r e a .
Ground w a te r  in the Baton Rouge a r e a  has  been the o b j e c t  of  
i n t e n s i v e  h y d ro log ic  s t u d i e s .  The f i r s t  account  of  the  chemical  
c h a r a c t e r i s t i c s  o f  the  ground wa te r  was p u b l i s h e d  by G. D. H a r r i s  
in  1905 (Turcan and Meyer, 1955) .  The Water  Resources  D i v i s i o n  of  
t h e  U. S .  G e o log ic a l  Survey has s in c e  c o n t i n o u s l y  s tu d i e d  the  ground 
w a te r  hydro logy  of  t h i s  a r e a  and r e s u l t s  of  some of  t h e s e  s t u d i e s  
have been pub l i shed  (Turcan and Meyer, 1955; Morgan, 1961, 1963) .
L a t e r  s e v e r a l  s t u d i e s  suppor ted  by the L ou i s ia n a  Water Resources  
R esearch  I n s t i t u t e ,  were conducted to  i n v e s t i g a t e  the hydrogeology 
o f  the Recent  Al luvium (M ar t inez ,  1967) and s ha l low e r  a q u i f e r s ,  i n ­
c lu d i n g  the  U n i v e r s i t y  sand and the 400-600 f o o t  sand a q u i f e r s  (Smith,  
1969) . No d e t a i l e d  hydrogeo logic  a n a ly s e s  of  the deeper  s ands ,  in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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t he  Baton Rouge I n d u s t r i a l  a r e a  have been made. Genera l  hydrogeo­
l o g i c  i n fo r m a t io n  is  a v a i l a b l e  due to  work o f  the  U.S.  G e o lo g ic a l  
Survey (Cushing and J o n e s ,  1945; Turcan and Meyer,  1955; and Morgan, 
1961) .
U n t i l  r e c e n t l y  (Kazmann, 1970) i t  was though t  t h a t  b r a c k i s h  
w a t e r ,  by i n t r u s i o n  i n t o  f r e s h  w a te r  a q u i f e r s ,  was c o n ta m in a t in g  
the  Baton Rouge ground w a te r  s u p p ly .  Some of  the  s t u d i e s  r e l a t e d  
t o  b r a c k i s h  w a te r  o c c u r r e n ce  o f  the  b r a c k i s h  wa te r  in  t h i s  a r e a .  
E x te n s iv e  reviews  on the  ground wa te r  r e s o u r c e s  o f  the  Baton Rouge 
a r e a  were pu b l i s h e d  by L o u i s i a n a  Water R ources  R e se a rc h  I n s t i t u t e  
(Kazmann, 1967, 1970) ,  which has g iven  jmework in  which t h i s  
d i s s e r t a t i o n  i s  w r i t t e n .
The o b j e c t  o t  t h i s  s tu d y  i s  t o  r e l a t e  the chemica l  com pos i t ion  
and hydro logy  o f  the  ground w a te r  in  t h i s  a r e a ,  e x p l a i n  the  o r i g i n  
and d i s t r i b u t i o n  of  d i s s o l v e d  chemica l  c o n s t i t u e n t s ,  and e s t a b l i s h  
a p robab le  mechanism by which the  ground w a t e r s  may have a c q u i r e d  
t h e i r  p r e s e n t  chemical  c h a r a c t e r .  In  a d d i t i o n ,  the  n a t u r e  and move­
ment o f  ground w a te r  in  r e l a t i o n s h i p  to  s t r u c t u r a l  and h y d r o lo g ic  
c o n t r o l s  i s  p r e s e n t e d .  Ion exchange ,  d i f f e r e n t i a l  s o l u b i l i t y  of  
the  m in e r a l s  c o n s t i t u t i n g  the  a q u i f e r s ,  f i l t r a t i o n  of  the  d i s s o l v e d
c o n s t i t u e n t s  by c l a y  a q u i t a r d s  a s  a r e s u l t  of  compact ion and mixing
«
of  w a te r  f rom two o r  more s o u rc e s  in  the a q u i f e r  sy s tem  a r e  the  major  
phy s ic o -c h em ic a l  p r o c e s s e s  to  be d i s c u s s e d  w i t h  r e s p e c t  to  t h e i r  
r o l e  in  c r e a t i n g  the observed chemica l  d i f f e r e n c e s .
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CHAPTER 2 
LOCATION, PHYSIOGRAPHY AND DRAINAGE
The Baton Rouge a r e a  i s  l o c a t e d  a p p ro x im a te ly  between 91°00 '  
t o  91°15 '  l o n g i t u d e  and 3 0°221 to  30°37 '  l a t i t u d e  in  the  s o u t h e a s t e r n  
p a r t  o f  L o u i s i a n a ,  on the  Gulf C o a s t a l  P l a i n .
S e v e r a l  r i v e r s  d r a i n  t h e  a r e a  and may p rov ide  r e c h a r g e  t o  
l o c a l  a q u i f e r s .  In  a d d i t i o n  t o  the  M i s s i s s i p p i  R i v e r ,  w i th  an 
a ve rage  f lo w  o f  480 .10  c ub ic  f e e t  pe r  second a t  Baton Rouge (U.S. 
Army Corp o f  E n g i n e e r s ,  1952, p .  5 0 ) ,  t h e r e  a r e  a  number o f  smal l  
r i v e r s  such  as  the  Amite and Comite r i v e r s .  The Amite and Comite 
r i v e r s  o r i g i n a t e  n o r t h  of  Baton Rouge, d r a i n i n g  v a r i o u s  g e o l o g i c a l  
f o r m a t i o n s ,  which c rop  out  in  E a s t  and West F e l i c i a n a  and a d j o i n i n g  
p a r i s h e s  (Morgan, 1961; P a r s o n s ,  1967) .  These t h r e e  r i v e r s  a r e  
though t  t o  be the  p r i n c i p a l  s o u rc e s  o f  r e c h a r g e  t o  the Baton Rouge 
ground w a t e r  sys tem .
The Baton Rouge a r e a  i s  u n d e r l a i n  by abou t  600-800 f e e t  of  
Q u a t e rn a r y  sed im en ts  which b l a n k e t  the  g e n e r a l l y  southward d i p p in g  
se d im e n ta ry  f o rm a t io n s  of  T e r t i a r y  age (Turcan  and Meyer, 1955) .  
D e p o s i t s  o f  Recent  age a r e  enc oun te re d  in  the M i s s i s s i p p i  R iver  
a l l u v i a l  v a l l e y .  A l l u v i a l  t e r r a c e s  of  P l e i s t o c e n e  age a r e  the  most 
e x t e n s i v e l y  exposed m a t e r i a l s .
I n  the  v i c i n i t y  o f  Baton Rouge,  two t e r r a c e s  have been 
i d e n t i f i e d  (Durham, e t  a l .  1967, p .  E 7 ) . They a r e  the  I r e n e  t e r r a c e  
l y in g  on the C i t r o n e l l e  fo rm a t io n  to  the  n o r t h  and the P o r t  Hickey
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t e r r a c e  s o u th  o f  I r e n e ,  (F ig u re  2*1) .  They form a bou t  300 f e e t  of  
s e d im e n t s ,  o v e r l y i n g  t h e  400-600 Foot  sand a q u i f e r  in  the  Baton Rouge 
a r e a .
Four  normal  f a u l t s  have been  mapped in  t h i s  a r e a  (Durham and 
P e e p l e s ,  1956; P a r s o n s ,  1967) .  They a r e  f rom n o r th  t o  s o u th ,  the  
Zachary F a u l t ,  the  A l s e n  F a u l t ,  the  Denham S p r ings  F a u l t  and the  
Baton Rouge F a u l t .  The l a s t  i s  c o n s id e r e d  by Kazmann (1970) a 
h y d r o lo g i c  b a r r i e r ,  (F igu re  2*1) t h e  o t h e r s  a r e  n o t .




S t u d ie s  of t h e  hydrogeology of  the Baton Rouge a r e a  have 
been made by Cushing and Jones  (1945) ,  Turcan and Meyer (1955) ,  
Cardwell  and Rol lo  (1960) ,  Morgan (1961, 1963) ,  Meyer and Rol lo  
(1965) ,  Pa rsons  (1967) ,  Smith (1969) ,  Ro l lo  (1969) ,  Kazmann (1970) 
and Wintz e t  a l .  (1970) .  H ydro log ica l  in fo r m a t io n  ob ta in e d  by them 
forms a framework in  which the p r e s e n t  s tudy  has been u n d e r t a k e n .  I t  
i s  n e c e s s a r y ,  t h e r e f o r e ,  to  summarize the hydrogeology of  the a rea  
under  d i s c u s s i o n .
Twelve f r e s h  w a te r  a q u i f e r s  a r e  known, named a f t e r  t h e i r  
approx im ate  dep th  o f  o c c u r r e n c e ,  such as  " A l l u v i a l ,  U n i v e r s i t y  sand 
(300 f oo t  s a n d ) ,  400 f o o t  sand ,  600 f o o t  sand ,  800 f o o t  sand ,  1000 
f o o t  s and ,  1200 f o o t  s and ,  1500 f oo t  sand ,  1700 f o o t  sand ,  2000 foo t  
s and ,  2400 f oo t  sand ,  and 2800 f oo t  sand a q u i f e r " .  Three a q u i f e r s ,  
namely th e  400-600 f o o t  sand ,  1200 fo o t  sand and 2000 f o o t  sand a re  
m ain ly  pumped f o r  l a r g e  s c a l e  o f f t a k e  (Morgan, 1961, p .  5 7 ) .  These 
a q u i f e r s  supposed ly  c rop  out  no r th  of  Baton Rouge, and have a g e n e ra l  
s lo p e  of  abou t  15 f e e t  pe r  m il e  towards the s o u th ,  d i p p in g  below 
P l e i s t o c e n e  sed im ents  i n  the F e l i c i a n a  p a r i s h e s  ( P a r s o n s ,  1967) .
The A l l u v i a l  a q u i f e r  system c o n s i s t s  of  the  A l l u v i a l  a q u i f e r  
and the  U n i v e r s i t y  s a n d .  These a q u i f e r s  merge wes t  of  the M i s s i s s i p p i  
R iv e r  (Smith,  1969) . Turcan and Meyer (1955) and Morgan (1961) have 
shown d i r e c t  c onne c t ion  between the M i s s i s s i p p i  R iver  and these
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HYDRAULIC PROPERTIES OF THE AQUIFERS IN BATON ROUGE AREA*
A q u i f e r T ra nsm iss  i v i t y  
103
S t o r a t  i v i t y P e r m e a b i l i t y
g p d / f t 2
S p e c i f i c  C a p a c i t y  
g p m /f t  drawdown
Yie ld
gpm
A L l u v i a 1 A q u i f e r 140-210 0 . 0 0 1 - 0 . 0 0 9 1700 2 3 . 5 - 9 4 . 0 800-3750
U n i v e r s i t y  Sand nd nd nd nd nd
400 Foot Sand 3 2 . 4 - 7 6 . 5 0 .0 0 0 2 6 -0 .0 0 0 9 7 260-530 1 3 .5 - 4 5 .3 750-1500
600 Foot  sand 88-123 0 .0 0 0 4 1 -0 .0 0 0 6 1 520-800 12.8 430-1460
800 Foot  sand 24 .0 nd 270 1 3 .2 - 3 6 . 3 950
1000 Foot  sand nd nd nd 15-26 nd
1200 Foot  sand 22-120 0 .0 0 0 1 6 -0 .0 0 0 8 5 300-800 7 . 8 - 4 2 . 9 300-1800
1500 Foot  sand 7 6 . 5 - 9 0 . 4 nd 960-1160 1 4 .7 - 5 4 . 7 300-1200
1700 Foot  sand 3 2 .0 nd 240 4 1 . 6 850-1000
2000 Foot  sand 160-243 0 .0 0 0 7 1 - 0 .0 0 0 6 2 1100-1500 3 1 . 5 - 9 4 . 7 870-1800
2400 Foot  sand 97 .0 nd 590 1 5 .9 - 4 5 .5 600-1470




a q u i f e r s .  The U n i v e r s i t y  sand i s  a sand and g r a v e l  bed which 
p ro b a b ly  r e p r e s e n t s  a P l e i s t o c e n e  r i v e r  channe l  d e p o s i t .  I t  
p in c h e s  out  c l o s e  to  t h e  i n d u s t r i a l  c e n t e r  (Smith ,  1969).
The "400-600 Foot  Sand A q u i f e r  System" c o n s i s t s  of  two 
a q u i f e r s ,  a 400 and 600 f o o t  s a n d .  The sands merge and form one 
ge o h y d ro lo g ic  u n i t ,  ex c ep t  in  the  i n d u s t r i a l  c e n t e r  (Smi th ,  1969) .
The w a te r  l e v e l  e l e v a t i o n s  of  400-600 f o o t  sands a r e  shown in 
F i g u r e  3*1.  Th is  u n i t  has been  t r a c e d  to  the  A l s e n  F a u l t ,  which 
i s  c l o s e  to  Zachary a r e a .  C o r r e l a t i o n  between the  hydrograph  o f  
t h e  M i s s i s s i p p i  R iver  and the  400-600 f o o t  sand a q u i f e r  has been 
e s t a b l i s h e d  by Smith (1969) .  ( F ig u r e  12 ) .  Hydro log ic  p r o p e r t i e s  of  
bo th  a q u i f e r s  a r e  a l s o  s i m i l a r  (Table  3*1 ) .
The 600 f o o t  sand showed a r i s e  in  s a l i n i t y  from 1947 onwards 
(Kazmann, 1970, p.  3 ) .  The abnormal  Cl c o n t e n t  was d e t e c t e d  in 
w e l l s  EB 123, 493 ,  500 and 806A, l o c a t e d  n o r t h  o f  the  Baton Rouge 
F a u l t  and j u s t  so u th  o f  the  i n d u s t r i a l  a r e a ,  ( F ig u r e  4 * 1 ) .  The 
Baton Rouge F a u l t ,  however ,  a c t s  a s  a h y d r o lo g ic  b a r r i e r  a l l o w i n g  
no northward f low i n t o  the  s h a l l o w e r  400-600  f o o t  sand a q u i f e r .
Smith (1969)  and Kazmann (1970) showed w i t h  e l e c t r i c  logs  t h a t  
b r a c k i s h  w a te r  n o r t h  of  the  Baton Rouge F a u l t  has no r e l a t i o n  to 
t h a t  p r e s e n t  so u th  of  the  f a u l t  (w e l l  EB 8 1 8 ) ,  bu t  i s  p robab ly  
moving from wes t  o f  the  M i s s i s s i p p i  R i v e r .  C o n t r a r y  to  t h i s  f i n d i n g ,  
R o l lo  (1969)  found abnormal  Cl in  w e l l s  completed in  the  1200, 1500 
and 2000 f o o t  sands (EB 782A, 782B, 781 ) .  R o l l o  i n t e r p r e t e d  the 
c h l o r i d e  as  an example of  leakage  a c r o s s  the  b a r r i e r .  This  o c c u r ­
renc e  of  abnormal  Cl i s  l o c a l i z e d .
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The a l l u v i a l  a q u i f e r  sys tem  and the  400-600 Foot  system merge 
w e s t  of  t h e  Baton Rouge a r e a  and a r e  though t  t o  be h y d r a u l i c a l l y  
conne c te d  to  t h e  M i s s i s s i p p i  R ive r  by Sm ith ,  (1969) .  He cou ld  not  
e s t a b l i s h  any r e c h a r g e  from the  C i t r o n e l l e ,  which i s  b e l i e v e d  t o  be 
l a t e r a l l y  e q u i v a l e n t  t o  400-600 Foot  s and ,  n o r t h  o f  the  i n d u s t r i a l  
a r e a .
The 800 Foot  sand a q u i f e r  i s  abou t  80-150 f e e t  in  t h i c k n e s s ,  
composed o f  i r r e g u l a r  sand l e n s e s  (Turcan and Meyer,  1955) .  Morgan 
(1961) r e p o r t s  a  h y d r a u l i c  c o n n e c t io n  w i t h  the  600 Foot  sand ,  s o u th  
o f  i n d u s t r i a l  c e n t e r .
The 1000 Foo t  sand a q u i f e r ,  which i s  abou t  40 -80 f e e t  t h i c k ,  
i s  a s e p a r a t e  h y d r o lo g ic  u n i t  in  the  i n d u s t r i a l  c e n t e r .  I t  merges 
w i t h  the  1200 Foot  sand a q u i f e r  t o  the  e a s t  and n o r t h  (Morgan, 1961) .
The 1000 Foot sand i s  no t  a major  a q u i f e r .
The 1200 Foo t  sand i s  one o f  the  main a q u i f e r s  in  the  a r e a  
o f  s t u d y ,  w i th  a maximum t h i c k n e s s  o f  200 f e e t  in  t h e  i n d u s t r i a l  
c e n t e r  (Morgan, 1961) .  The p o t e n t i o m e t r i c  s u r f a c e  of  the  1200 Foot  
sand a q u i f e r  i s  shown in  the  F ig u re  3*2.  O f f t a k e  from t h i s  a q u i f e r  
i s  p r i m a r i l y  in the  i n d u s t r i a l  c e n t e r .
The 1500 Foot  s and ,  ( a b s e n t  i n  the  i n d u s t r i a l  c e n t e r )  c o n s i s t s
of  two t o  t h r e e  sand bod ies  s e p a r a t e d  o c c a s i o n a l l y  by c l a y .  The c l a y
however ,  does not  a f f e c t  the  h y d r a u l i c  c o n t i n u i t y  (Morgan, 1961) .  
Th ickness  ranges  between 100-300 f e e t .  I n  the s o u t h e a s t e r n  p a r t  of  
West Baton  Rouge P a r i s h ,  the  1500 Foot sand merges w i t h  the  1700 Foot  
s a n d .
The 1700 Foot  sand a q u i f e r  i s  i r r e g u l a r  in  o c c u r r e n c e ,  has
a t h i c k n e s s  of  about  240 f e e t  and i s  b e t t e r  deve loped  in  the  no r thw es t
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p a r t  o f  E a s t  Baton Rouge P a r i s h .  The 1700 Foot  sand i s  a b s e n t  
e a s t  o f  Ba ton Rouge.  In  the i n d u s t r i a l  a r e a ,  i t  c o n t a i n s  120 
f e e t  o f  medium g ra in e d  sand (Morgan, 1961) .
The 2000 Foot  sand a q u i f e r ,  one o f  t h e  major  a q u i f e r s  i n  
t h i s  a r e a ,  y i e l d s  more than  25 p e r c e n t  o f  t h e  t o t a l  ground w a te r  
f o r  i n d u s t r i a l  and p u b l i c  u s e .  I n  the  v i c i n i t y  o f  the  i n d u s t r i a l  
a r e a ,  the  ave ra ge  sand t h i c k n e s s  i s  a bou t  150 f e e t .  This  a q u i f e r  
a p p a r e n t l y  has no h y d r a u l i c  c o n n e c t io n  w i t h  o v e r l y i n g  or  u n d e r l y i n g  
a q u i f e r s ,  b u t  o r i g i n a l  non-pumping l e v e l s  o f  the 2000, 2400 and 2800 
f o o t  sands  were s i m i l a r  and i n d i c a t e  a common r ec h a rg e  a r e a  (Morgan,
1961) .  The p o t e n t i o m e t r i e  s u r f a c e  o f  the  2000 Foot  sand a q u i f e r  i s  
shown in  F i g u r e  3*3.
The 2400 Foot  sand is  a  v e ry  e x t e n s i v e  a q u i f e r ,  e x c e p t  i n  
some a r e a s  w es t  of  the i n d u s t r i a l  c e n t e r .  The t h i c k n e s s  of  the  
sand r a n g e s  between 80 and 250 f e e t .  In  s o u t h e a s t  Baton Rouge, i t  
merges w i t h  the  2800 Foot  sand a q u i f e r .
The 2800 Foot  sand has two u n i t s  s e p a r a t e d  by c l a y  in  the  
i n d u s t r i a l  c e n t e r .  The uppe r  u n i t  i s  c h a r a c t e r i z e d  by f r e s h  wa te r  
up to  90 f e e t  t h i c k ,  bu t  the lower sand c o n t a i n s  f r e s h  to  b r a c k i s h  
w a t e r ,  wes t  of  t h e  i n d u s t r i a l  c e n t e r  the  i n t e r v e n i n g  c l a y  i s  a b s e n t  
and th e  ground w a te r  i s  g e n e r a l l y  b r a c k i s h .
Land S u r fa c e  Subs idence
One of  the  major  e f f e c t s  of  the  e x t e n s i v e  ground w a te r  o f f t a k e  
in  the  Baton Rouge a r e a  i s  land s u r f a c e  s u b s id e n c e  (Wintz ,  e t  a l . ,  1970).
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I n d u s t r i a l  c e n t e r  i s  p r i n c i p a l l y  e f f e c t e d  by such s u b s i d e n c e .  The 
e x t e n t  o f  the  compact ion and r e s u l t i n g  sub s id e n c e  i s  shown in  F ig u re  
3*4.  Land s u r f a c e  subs ide nc e  i s  due t o  an  i n c r e a s e  in  the  r a t e  of  
c l a y  compact ion caused by the  w i th d ra w a l  of  ground w a t e r .  Land s u r f a c e  
s u b s id e n c e  due to  ground w a te r  o f f t a k e  s u g g e s t s  l a r g e  s c a l e  a d d i t i o n  
o f  ground w a te r  to  a q u i f e r  from the  c l a y  a q u i t a r d s  and l a c k  o f  a d e ­
q u a te  r e c h a r g e  to  Baton Rouge ground w a te r  sys tem.
Between 1938 and 1964 ab o u t  0 .7  f o o t  sub s id e n c e  was measured 
in  t h e  i n d u s t r i a l  c e n t e r ,  w h i l e  between 1959-1969,  more than  0 .5  
f o o t  o f  compact ion  has o c c u r r e d .  Kazmann (1970) e s t i m a t e d  abou t
0 .5  t o  1 .5  f e e t  o f  subs ide nc e  f o r  each  100 f e e t  o f  w a t e r  l e v e l  
d e c l i n e .
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CHAPTER 4
ANALYTICAL PROCEDURES AND SOURCES OF CHEMICAL DATA
Chemical  a n a l y s e s  of  the  Baton Rouge ground w a te r  came from 
a n a l y s e s  by the  a u t h o r ,  t h e  U.S.  G eo lo g ic a l  Survey (Water Resources  
D i v i s i o n )  and pu b l i s h e d  r e p o r t s  on the  Baton Rouge ground wa te r  
(Turcan and Meyer, 1955; Morgan, 1961) .  The l o c a t i o n  o f  t h e  sampled 
w e l l s  i s  i n d i c a t e d  on F ig u re  4 - 1 .
The chemica l  a n a ly s e s  c o n s i s t e d  of  d e t e r m i n in g  the concen­
t r a t i o n  of  the  p r i n c i p a l  ions o f  the  ground w a t e r ,  namely K, Na, Ca,
Mg, C l ,  SO^, HCO3 , and s i l i c a .  Methods and p r e c i s i o n  of  the  a n a l y t i c a l  
work performed by the  a u th o r  i s  shown in Table  4*1.
In  a d d i t i o n ,  pH and s p e c i f i c  conductance  were measured in 
the  l a b o r a t o r y .  Roberson,  e t  a l ,  (1963) and Back (1963) have s tu d i e d  
the  d i f f e r e n c e  between the  f i e l d  and l a b o r a t o r y  measurement o f  pH, 
a l k a l i n i t y  and s p e c i f i c  conduc tance .  T h e i r  r e s u l t s  i n d i c a t e  t h a t  
pH may show about  2 u n i t s  of  change and f i e l d  pH's  a r e  g e n e r a l l y  
h i g h e r .  HCO3 and s p e c i f i c  conduc tance  a r e  a l s o  e f f e c t e d .  Some of  
the  p robab le  causes  a r e  namely,  CO2 e v o l u t i o n ,  p r e c i p i t a t i o n  of  c e r t a i n  
compounds, and t em p e ra tu re  changes .  L ab o ra to ry  measurements may not  
r e p r e s e n t  the a c t u a l  pH in the  n a t u r a l  env ironm en t .
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TABLE 4 * 1
ANALYTICAL PROCEDURE
Chemica l  C o n s t i t u e n t Me t  hod Prec  i s  ion 
c . v .%*
R e f e re n c e
S i 02 C o l o r i m e t r i c  Method 5 American  P u b l i c  H e a l t h  A s s o c i a t i o n (1965)
K, Na, C a , Mg Atomic A b s o r p t i o n  
S p e c t r o s c o p y
7 Angino and B i l l i n g s  (1967)
s o4 C o l o r i m e t r i c  Method 4 . 9 A m erican  P u b l i c  H e a l t h  A s s o c i a t i o n (1965)
Cl S p e c i f i c  Ion  e l e c t r o d e  
M e rc u r ic  N i t r a t e
12 O r io n  R e s e a rc h  I n c .  (1966)
American  P u b l i c  H e a l t h  A s s o c i a t i o n (1965)
hco3 C a l c u l a t e d ,  a s sum ing  
e l e c t r i c a l  n e u t r a l i t y ,  
( e x c e p t  in  a few c a s e s )
- •
pH pH Meter 5 R a in w a te r  and T a t c h e r  (1960)
S p e c i f i c  con d u c ta n c e C o n d u c t i v i t y  B r id g e 1 American  P u b l i c  H e a l t h  A s s o c i a t i o n (1965)





CHEMICAL CHARACTERISTICS OF THE SURFACE WATERS IN THE 
BATON ROUGE AREA
Chemical  d a t a  f o r  c a l c u l a t i n g  an a v e ra g e  c om pos i t ion  of  t h e  
M i s s i s s i p p i  R iver  and the  a v e ra g e  chem ica l  com p o s i t i o n  of  t h e  Ami te-  
Comite r i v e r  w a t e r  a r e  a v a i l a b l e  in  e a r l i e r  r e c o r d s  o f  s t r e a m  gauge 
and s u r f a c e  w a t e r  q u a l i t y  in  t h i s  a r e a  (Kapus taka ,  1964; Duncan, 1965) . 
Some samples  o f  the Amite and Comite r i v e r s  were a l s o  a na lyz e d  by the  
a u t h o r  in  the  c o u rs e  o f  s t u d y .  The c o m p o s i t i o n  o f  the  M i s s i s s i p p i  
R i v e r  and Amite-Coroite r i v e r s  a r e  t a b u l a t e d  (Tab le s  5*1,  5 *2 ) .  S ince  
d i l u t e d  se a  w a te r  may be one o f  t h e  s o u r c e s  o f  Ba ton Rouge w a t e r ,  i t s  
av e ra g e  c o m pos i t ion  i s  a l s o  c o n s id e r e d  (Goldberg ,  1966, Tab le  5*3) .
The a v e ra g e  Amite-Comite  r i v e r  w a t e r s  show a hydrochemica l  
f a c i e s  which can be r e p r e s e n t e d  a s  Na > C a > MgrHCO^> C l > SO^, the  
M i s s i s s i p p i  R ive r  i s  c h a r a c t e r i z e d  by Ca > N a > Mg:HCO^> S0^> Cl and 
the  se a  w a t e r  has a f a c i e s  Na> M g:C l .  The method f o r  d i s t i n c t i o n  of  
t h e  hydrochemica l  f a c i e s  i s  o u t l i n e d  in  Chap te r  6 .
The Na > Ca > Mg:HCOj> C1>S0^  f a c i e s  a s  shown by Amite-Comite 
r i v e r s  i s  a l s o  c h a r a c t e r i z e d  by low t o t a l  d i s s o l v e d  s o l i d s ,  compared 
t o  ground w a t e r s  p r e s e n t  i n  t h i s  a r e a .  A l l  ions e x c ep t  K c o n s t i t u t e  
more t h a n  5 p e r c e n t  of  the  t o t a l  ion c o n c e n t r a t i o n  in  the  Amite-Comite  
r i v e r s ,  w h i l e  i n  the  ground w a t e r s ,  g e n e r a l l y  on ly  a few ions  a r e  
abundan t  enough to  be i nc luded  in  the  f a c i e s  d e s i g n a t i o n .  Thi s  wa te r  
has the  p o t e n t i a l  to  be molded i n t o  v a r i o u s  ground w a te r  f a c i e s  known
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TABLE 5*1
AVERAGE CHEMICAL COMPOSITION OF SURFACE WATERS 
AROUND BATON ROUGE, LOUISIANA*
AMITE AND COMITE RIVERS
Ma j o r  
Ions
Mean S tandard







E q u iv a le n t  
per  
M i l l i o n
P e r c e n t
epm
S iC>2 6.8 0.6 8.03 5.56 27 - - - -
Ca 2.0 0.1 2.20 1.79 28 0.10 13.15
Mg 0.6 0.0 0.6 0 .6 28 0.04 5.26
Na 4 .2 0.2 4 .6 1 3 .7 8 24 0 .18 23.68
K 1.0 0 .0 1.0 1.0 27 0.02 2.63
hco3 12.5 0 .7 13.97 11.02 19 0.2 26.31
so4 2.8 0 .6 4 .03 1.56 28 0.05 6.57
Cl 6.1 0 .5 7.12 5.07 28 0.17 22.36
T o t a l  D is so lved  S o l i d s :  29 .7  1.4
A l l  v a lu e s  a r e  in p a r t s  per  m i l l i o n ,  u n l e s s  o th e r w i s e  i n d i c a t e d .
*Based on the  d a t a  f rom samples  ana lyzed  in  Geochemical  L a b o r a to ry ,  
Department  of  Geology,  L ou i s ia na  S t a t e  U n i v e r s i t y ,  J u n e - J u l y  1968, and 
Duncan,  A. C . ,  1965, Chemical  Q u a l i t y  of  Su r fa c e  Waters  o f  L o u i s i a n a ,  1959-63,  
Bas ic  Records Report  No. 2 , La. Dept ,  of  P u b l i c  Works, Baton Rouge, L a . ,  
pp .  13-31 ,  35-36 .
**UCL = Upper c o n f id e n ce  l i m i t ;  LCL = Lower c on f idence  l i m i t
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TABLE 5*2
AVERAGE CHEMICAL COMPOSITION OF SURFACE WATERS 













E q u iv a le n t
per
M i l l i o n
P e r c e n t
epm
S i 02 8.82 0.16 9.13 8 .50 191 - - - -
Ca 41 .2 0 .37 41.92 40.47 191 2.056 26.54
Mg 10.6 0.17 10.93 10.26 191 0.8744 11.28
Na 20.8 0 .5 0 21.78 19.81 191 0.9051 11.68
K 2.7 0.03 2.75 2.64 191 0.0697 0.89
h c o 3 128.4 1 .9 132.14 124.65 191 2.093 27.01
so4 49 .9 0 .7 9 51.45 48.34 191 1.038 13.40
Cl 25.2 0 .5 26 .18 24.21 191 0.71 9.16
T o t a l  D isso lv ed  S o l i d s :  237 .4 t 2.62
A l l  va lues  a r e  in  p a r t s  per  m i l l i o n ,  u n l e s s  o t h e r w i s e  i n d i c a t e d .
*Based on d a t a  from: Duncan, A. C . ,  1965, Chemical  Q u a l i t y  of
S u r fa c e  Waters  of  L o u i s i a n a ,  1959-63, Bas ic  Records R e p o r t s  No. 2, La. 
Dept ,  of  P u b l i c  Works, Baton Rouge, L a . ,  pp.  13-31,  35 -36 .  Sample 
l o c a t i o n s :  M i s s i s s i p p i  R iver  a t  S t .  F r a n c i s v i l l e , L a . ,  and L u l in g  F e r r y ,
La.
** UCL = Upper c o n f id e n ce  l i m i t ;  LCL = Lower c o n f id e n ce  l i m i t
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TABLE 5 -3
AVERAGE CHEMICAL COMPOSITION OF SEA WATER*
Major
Ions
ppm epm P e rce n t
epm
SiO„2
6 — - -
Ca 400 19.96 1.67
Mg 1,350 110.97 9.32
Na 10,500 455 .7 38.30
K 380 9.69 0.81
HC03 + C03 158 2.52 0.21
S04 2,649 55.099 4.63
Cl 19,000 535 .8 45.03
♦Goldberg, E .D . ,  1966 , The Oceans as  a Chemical System, _in
The Sea ,  ed .  M. N. H i l l ,  John  Wiley  & Sons ,  N. Y. ,  p . 4 .
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t o  occur  in t h i s  a r e a  a s  a r e s u l t  of  p h y s i c o - c h e m ic a l  p r o c e s s e s ,  
a s  d i s c u s s e d  in  a l a t e r  s e c t i o n .
The Ca > Na > MgiHCO^ S0^> Cl f a c i e s  i s  c h a r a c t e r i s t i c  o f  
M i s s i s s i p p i  R iv e r  w a t e r .  I t  i s  d i f f e r e n t  from t h e  ground w a t e r s  
t h a t  a r e  known t o  o c c u r  in  t h i s  a r e a .  E a r l i e r  a u t h o r s  (Morgan, 1961, 
Smith ,  1969) have proposed  a r e c h a r g e  from the  M i s s i s s i p p i  R i v e r .
Th is  s u g g e s t i o n  cannot  be proved c h e m i c a l ly  u n l e s s  p h y s ic o - c h e m ic a l  
p r o c e s s e s  such a s  s o l u t i o n ,  ion  exchange ,  m ix ing ,  e t c .  cou ld  be t a k e n  
i n t o  c o n s i d e r a t i o n .
S i m i l a r l y ,  s e a  w a te r  has a f a c i e s  N a> M g:C l ,  whereas  the  
b r a c k i s h  w a te r  in  t h i s  a r e a  has a hydrochemica l  f a c i e s  such as  
Na > Ca:Cl > HCOj o r  N a rC ^ H C O ^ ,  hence the  sea  w a t e r  i s  no t  s i m i l a r  
t o  b r a c k i s h  w a t e r  in  t h e i r  i o n i c  c o m p o s i t i o n .  In  a l a t e r  s e c t i o n ,  
i t  w i l l  be shown t h a t  b r a c k i s h  ground w a te r  i s  n o t  a s im ple  m ix tu re  
o f  s e a  or  e s t u a r i n e  w a te r  w i t h  f r e s h  ground w a t e r .
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CHAPTER 6
CHEMICAL CHARACTERISTICS OF GROUND WATER IN BATON ROUGE
AREA
I n t r o d u c t i o n
The chemica l  c o m p o s i t i o n  o f  the  ground w a te r  i s  n e i t h e r  
d i a g n o s t i c  of  a p a r t i c u l a r  a q u i f e r  nor  i s  un i fo rm  c h e m i c a l l y .
U s u a l l y ,  i n  sha l low  a q u i f e r s  i . e .  a q u i f e r s  o c c u r r i n g  l e s s  t h a n  
1000 f e e t ,  Na i s  a p r i n c i p a l  i o n .  F re sh  w a te r  and b r a c k i s h  w a te r  
b o th  e x i s t  a t  v a ry i n g  d e p t h s .
C l a s s i f i c a t i o n  of  the  Baton Rouge Ground Water
Chemical v a r i a b i l i t y  o f  the  ground w a te r  i s  e v i d e n t  from 
the  p l o t  o f  chemica l  com p o s i t i o n  on the  P i p e r ' s  d iag ram  ( P i p e r ,
1944) ,  F ig u re  6*1.  The chem ica l  c o m pos i t ion  o f  the  ground w a t e r s  
a r e  p r e s e n t e d  in  Appendix A.  Two p r i n c i p a l  ty p es  of  ground w a te r  
can  be r e c o g n i z e d :  ( i )  Type I ,  C h lo r ide  w a t e r s ,  where t h e  Cl ion
i s  the  dominant a n io n .  Th is  i s  c h a r a c t e r i s t i c  o f  the  b r a c k i s h  
w a t e r ,  and ( i i )  Type I I ,  B ic a rb o n a te  w a t e r s ,  where HCO  ̂ ion i s  the  
p r i n c i p a l  a n io n .  Type I I  can be f u r t h e r  d i s t i n g u i s h e d  on the b a s i s  
o f  t h e  dominant c a t i o n  i n t o  two s u b t y p e s ,  (a)  Type IIA;  Na i s  the  
dominant  c a t i o n  and (b)  Type I IB ,  Ca and Mg a r e  the  dominant  c a t i o n s .  
This  c l a s s i f i c a t i o n  i s  shown s c h e m a t i c a l l y  in F i g u re  6 - 2 .
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I— <V| FIGURE 6*2
CLASSIFICATION OF THE BATON ROUGE GROUND WATER*
Baton  Rouge Ground Water
TYPE I
( B r a c k i s h  Wate r)  
C h l o r i d e  Waters
TYPE I I
( F re s h  Water)  
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C h lo r ide  Water  (Type I)
U s u a l ly  t h e  r e l a t i v e  i o n ic  abundance of  Type I  w a te r  i s  
N a > C a > M g > K  and C1>HC03 > S 0 4 w i t h  more t h a n  1500 p a r t s  pe r  
m i l l i o n  o f  t o t a l  d i s s o l v e d  s o l i d s .  However, some o f  the  dominant  
Cl ground w a te r s  s t u d i e d  c o n t a i n  l e s s  than  1500 ppm of  d i s s o l v e d  
s o l i d s  due to  d i l u t i o n .
The main d i f f e r e n c e s  w i t h i n  the group a r e  due to  changes 
in  t h e  amount o f  the  t o t a l  d i s s o l v e d  s o l i d s ,  t h e  Na/Ca r a t i o  and 
the  Cl c o n c e n t r a t i o n .  A l l  the ground wa te r  o c c u r r i n g  s o u th  o f  the  
Baton Rouge f a u l t  below 500 f e e t  a r e  g e n e r a l l y  Type I  w a t e r s .  B ra c k ish  
w a te r  (Type I )  a l s o  occurs  in  some w e l l s  n o r t h  o f  the  Baton Rouge 
f a u l t  (we l l  EB 123, 500, 493,  806A) in  the  p r o x im i ty  of  the  i n d u s t r i a l  
a r e a .  Any w a te r s  w i t h  more than 30 ppm Cl a r e  th ough t  t o  r e s u l t  from 
the  d i l u t i o n  of  b r a c k i s h  w a t e r s ,  because  the  s u r f a c e  w a te r s  do n o t  
exceed 25 ppm C l .
B ic a rb o n a te  Water (Type I I )
A l l  ground w a te r  o t h e r  than  Type I ,  i n  the  Baton Rouge a r e a  
i s  Type I I .  The r e l a t i v e  abundance of  the  ions  a r e :  N a > C a > M g > K
and HC03> S04 > Cl f o r  sub type  IIA and Ca>M g>Na >K and HC03> S04 > Cl 
f o r  subtype  I IB .  The b i c a r b o n a t e  w a te r s  (Type I I )  form a l a r g e  complex 
group which occur  in  a l l  the  a q u i f e r s  t o  a d e p th  of  about  3000 f e e t .
The major  d i f f e r e n c e  between the  two sub types  a r e  the  Na/Ca and Na/Mg 
r a t i o s .  Subtype IIA has high Na/Ca (126-394)  and Na/Mg (347-1649)  
r a t i o s ,  whi le  sub type  IIB has low Na/Ca ( 0 . 1 4 - 0 . 5 8 )  and low Na/Mg 
( 0 .1 7 - 0 .5 8 )  epm r a t i o s .  The chemical  c o m pos i t ions  a r e  shown in  Appendix 
A. Subtype IIB i s  g e n e r a l l y  conf ined  to  the  A l l u v i a l ,  U n i v e r s i t y
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sand and s h a l lo w  P l e i s t o c e n e  a q u i f e r s ,  w h i l e  d eeper  a q u i f e r s  gen­
e r a l l y  c o n t a i n  sub type  IIA ground w a t e r s .
The K c o n t e n t  of  sub type  IIA w a t e r s  range between 0 .2  and 
7.5  ppm, b u t  a v e ra g e s  about  2 ppm. The Na c o n t e n t  i s  c o m p a r a t i v e l y  
h i g h e r ,  a v e r a g in g  58 ppm and r a n g in g  between 18 and 120 ppm. The 
Ca and Mg c o n t e n t  i s  g e n e r a l l y  lower e x c e p t  where s o l u t i o n  o f  
c a r b o n a t e  m in e r a l s  might  have t aken  p l a c e .  Calcium range s  be tween 
0 and 4 . 0  ppm, the  Mg c o n t e n t  v a r i e s  be tween  0 and 2 ppm. The 
c a t i o n  r a t i o s ,  Na/Ca and Na/Mg, va ry  from sample to  sample ,  some­
t im es  the  Ca/Mg r a t i o  a l s o  changes .  The Cl  c o n t e n t  a v e ra g e s  10 ppm, 
and r a n g e s  between 2 and 25 ppm. The ave rage  S0^ c o n c e n t r a t i o n  i s  
a b o u t  10 ppm, w h i l e  HCÔ  ranges  be tween 77 and 412 ppm. The s i l i c a  
c o n t e n t  in  the  ground w a te r  is  a lm o s t  c o n s t a n t  a t  30 ppm. The t o t a l  
d i s s o l v e d  s o l i d s  a r e  low.
Because o f  low Na/Ca and Na/Mg, t h e  type IIB r a t i o s  were 
d i s t i n g u i s h e d  from the  type IIA b i c a r b o n a t e  w a t e r s .  The Na/Ca (epm) 
r a t i o s  f o r  type IIB a r e  g e n e r a l l y  be tween  0 . 1 4 - 0 . 5 8  and th e  Na/Mg 
(epm) r a t i o  i s  u s u a l l y  0 . 1 7 - 0 . 5 8 ;  t h e s e  r a t i o s  a r e  e x t r e m e ly  low 
compared to  type IIA ground w a t e r s .  The Ca c o n t e n t  in  Type IIB 
i s  be tween  9 and 129 ppm, w h i l e  Mg c o n t e n t  v a r i e s  between 1.5 and 
39 ppm. The HCÔ  i s  a l s o  a p r i n c i p a l  a n io n  i n  type  I IB .
Hydrochemical  F a c i e s  o f  the  Ground Water  
The concep t  of  f a c i e s  in  h y d r o c h e m is t ry  i s  used to  g e n e t i c a l l y  
r e l a t e  w a te r  com pos i t i on  t o  the  n a t u r a l  e n v i ronm en t .  A c cord ing  to  
Back (1960,  p .  88) ,  the  hydrochemica l  f a c i e s  " r e f l e c t s  the  r e sponse
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
30
o f  c h e m ica l  p r o c e s s e s  i n  a  l i t h o l o g i c  framework and the p a t t e r n  
o f  w a t e r  f low in  i t " .  Back and Hanshaw (1965,  p .  74) s t a t e  t h a t  
" t h e  p r im ary  c o n t r o l s  on the  d i s s o l v e d  s o l i d  c o n t e n t s  o f  ground 
w a t e r  a r e  ( i )  o r i g i n a l  chemica l  c h a r a c t e r  of  the  ground w a t e r ,  as  
i t  e n t e r s  the  zone of  s a t u r a t i o n ;  ( i i )  d i s t r i b u t i o n ,  s o l u b i l i t y ,  
exchange c a p a c i t y  and exchange s e l e c t i v i t y  of  the  m in e r a l s  i n  d e ­
p o s i t s ;  ( i i i )  p o r o s i t y  and p e r m e a b i l i t y  o f  the  r o c k s ;  ( i v )  f low 
p a t h  of  t h e  w a t e r " .
In  a d d i t i o n  t o  n a t u r a l  h y d r a u l i c  g r a d i e n t ,  the  f low pa th  
o f  t h e  ground w a te r  c ou ld  be e f f e c t e d  by (a )  l o c a l i z e d  o f f t a k e  o f  
ground w a t e r ,  (b) compact ion  o f  f i n e  g r a i n e d  d e p o s i t s  forming a q u i -  
t a r d s ,  (c )  s t r u c t u r a l  c o n t r o l s  such a s  f a u l t s ,  and (d) s t r a t i g r a p h i c  
d i s c o n t i n u i t i e s .
Mapping of  the  Hydrochemical  F a c i e s
Hydrochemical  f a c i e s  of  ground w a t e r  have been mapped 
p r e v i o u s l y  by Back (1960,  1961 and 1966) in  the  A t l a n t i c  C o a s t a l  
P l a i n ,  based upon the  c r i t e r i a  o u t l i n e d  i n  the Tab le  6 * l a .  The same 
c r i t e r i a  were a p p l i e d  by Morgan and Winner  (1962)  to  map hydrochemica l  
f a c i e s  of the  400 and 600 f o o t  sand a q u i f e r  i n  the  Baton Rouge a r e a .  
C r i t e r i a  o f  Back (Table  6 -l«) were no t  used in the  p r e s e n t  s tu d y ,  
b e c a u s e  ( i )  the ground w a te r  com pos i t ion  i s  g r a d a t i o n a l ,  whereas  
hydrochem ic a l  f a c i e s  b o u n d a r i e s  a r e  a b r u p t  l e a d i n g  to  a b r u p t  changes 
which may no t  be the  ca se  in  n a t u r e ,  ( i i )  ions  a r e  grouped in p a i r s  
s o  t h a t  f a c i e s  l a b e l  may no t  e x a c t l y  f i t  the  a c t u a l  com p o s i t i o n .  For 
example ,  HCO^— Cl+SO^ may be a f a c i e s  f o r  a w a t e r  which has a r e l a t i v e  
o r d e r  of  i o n ic  abundance as  HCO^ S0^> Cl or  HCO-j > Cl > S 0 ^ . The same
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TABLE 6-1 a
BACK'S CLASSIFICATION OF HYDROCHEMICAL FACIES*
Hydrochemical Chemical C o n s t i t u e n t s  ( p e r c e n t )
F a c ie s Ca + Mg Na + K HCO, + CO. 3 3
Cl + S04
C a t io n  Fac ie s
Calc ium-magne s ium 90 - 100 0 <10 - - - -
Calc iura-sod ium 50 - 90 10 < 50 - - - -
Sodium-calcium 10 -  50 50 < 90 - - - -
Sod ium 0 - 1 0 90 - 100 - - —
Anion F a c ie s
B ic a rb o n a te — — 90 -  100 0 < 10
B i c a r b o n a te -  
C h lo r id e  - s u l f a t e - - — 50 -  90 10 < 50
C h l o r i d e - s u l f a t e -  
B ic a rbona te - - - - 10 - 50 50 < 90
C h l o r i d e - S u l f a t e - — 0 - 1 0 90 - 100
* Back, 1961
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i s  t r u e  f o r  a  c a t i o n  f a c i e s ,  f o r  example,  Ca-Na f a c i e s  may be the 
f a c i e s  g iven  f o r  a ground wa te r  which has a r e l a t i v e  o rde r  of  c a t i o n  
abundance a s  M g>Ca>Na o r  Ca>M g>Na.
In  o r d e r  t o  d e f i n e  the hydrochemical  f a c i e s  o f  the ground 
wa te r  sam ples ,  the  i n d i v i d u a l  chemica l  a n a ly s e s  c o n t a i n i n g  K, Na,
Ca, Mg, C l ,  SO^ and HCÔ  have been c onve r ted  from p a r t s  per  m i l l i o n  
to  e q u i v a l e n t s  pe r  m i l l i o n ,  by m u l t i p l y i n g  p a r t s  per  m i l l i o n  w i th  
the  r e c i p r o c a l  of  the  e q u i v a l e n t  w e igh t  of  the  i n d i v i d u a l  ion .  The 
e q u iv a l en c e  v a lu e s  thus  o b t a i n e d ,  may be c onve r ted  t o  p e rc e n t  e q u i ­
v a l e n t  v a lu e s  (Appendix A, Table  A-2 and A - 3 ) . Hydrochemical  f a c i e s  
a r e  then  de te rm ined  by c o n s i d e r i n g  the  ion p e rc e n ta g e s  in  o r d e r  of  
r e l a t i v e  abundance o f  c a t i o n  and a n i o n s ,  n e g l e c t i n g  ions which con­
s t i t u t e  l e s s  t h an  5 p e r c e n t  and l i s t i n g  b o th  c a t i o n  and an ion  f a c i e s  
t o g e t h e r  t o  show the w a te r  com pos i t i on  by p r i n c i p a l  i o n s .
In  t h e  hydrochemica l  f a c i e s ,  f o r  example,  the  term Na>Ca:
HCÔ  f a c i e s  i n d i c a t e  t h a t  Na, Ca and HCÔ  c o n s t i t u t e  more than  5 
p e r c e n t  o f  a l l  ions i n d i v i d u a l l y ,  w h i l e  Mg, K, SO^ and Cl a r e  l e s s  
than 5 p e r c e n t  and a r e  t h e r e f o r e ,  c o n s id e r e d  i n s i g n i f i c a n t .  Na is  
the  dominant  ion among the  c a t i o n s ,  whi le  HCÔ  i s  the  p r i n c i p a l  ion 
among the  a n i o n s .  Ca c o n s t i t u t e s  more than  5 p e rc e n t  of a l l  the  
ions and i s  t h e r e f o r e  i n c lu d e d ,  bu t  i s  lower than  Na. This  approach  
in  the  d e s c r i p t i o n  of  the  hydrochemica l  f a c i e s  has been u s e f u l  in 
d i s t i n g u i s h i n g  the g e n e r a l  chemica l  c h a r a c t e r  of  v a s t l y  v a ry ing  
ground w a t e r s .
The use of  c a t i o n  and a n io n  f a c i e s  t o g e t h e r  i s  p a r t i c u l a r l y  
u s e f u l  where two g e n e t i c a l l y  d i f f e r e n t  ground wa te r  can be grouped
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under  Na f a c i e s ,  one may be f r e s h  ( B ica rb o n a te  w a t e r ,  Type I I ) ,  and 
the  o t h e r  is  b r a c k i s h  w a te r  (C h lo r id e  w a t e r ,  Type I ) .  S i m i l a r l y ,  
t h e r e  a r e  two types  of  w a te r  which can be grouped under HCO-j f a c i e s ,  
one i s  Na dominant  (Type I I A ) ,  the  o t h e r  i s  Ca and Mg dominant  
(Type I I B ) .
The Baton Rouge a q u i f e r  sys tem c o n s i s t s  o f  a complex sand-  
c l a y  sequence and the i n d i v i d u a l  a q u i f e r s  a r e  named a f t e r  t h e  a p p r o x i ­
mate d e p th  of  t h e i r  o c c u r r e n c e ,  such a s  400 fo o t  sand,  600 f o o t  sand ,  
800 f o o t  sand ,  e t c .  (Turcan and Meyer, 1955) .  In  a d d i t i o n  t o  t h e s e  
a q u i f e r s ,  t h e r e  a r e  l e n s e s  of  s and ,  b o th  l a r g e  and s m a l l ,  which may 
no t  be of  any use as  a s o u rc e  o f  ground w a t e r .  Where a number of  
s t r a t i g r a p h i c  u n i t s  a r e  i n v o lv e d ,  a hydrochemica l  f a c i e s  p l o t  based 
upon de p th  is  an e f f e c t i v e  method f o r  showing f a c i e s  d i s t r i b u t i o n  
in  the  a q u i f e r s  ( S i l i n - B e k c h u r i n ,  1958, p .  8 5 ) .  The merging of  
d i f f e r e n t  a q u i f e r s ,  such as  A l l u v i a l ,  U n i v e r s i t y ,  400 and 600 f o o t  
sand a q u i f e r s  (Smith ,  1969) , and the 600 f o o t  sand w i th  800 f o o t  
s and ,  the  1000 f o o t  sand and 1200 f oo t  sand ,  the  1500 f oo t  sand and 
1700 f o o t  sand ,  e t c .  (Morgan, 1961) s u g g e s t s  a  g r e a t  d e a l  o f  i n t e r ­
change between the u n i t s  and the  n e c e s s i t y  o f  mapping hydrochemica l  
f a c i e s  w i t h  r e s p e c t  to  d e p t h .
D i s t r i b u t i o n  of  the  Hydrochemical  F a c ie s
The hydrochemica l  f a c i e s  d i s t r i b u t i o n  f o r  c e r t a i n  d e p th  i n ­
t e r v a l s  a r e  i l l u s t r a t e d  in  F ig u re  6*3. The i n t e r v a l s  mapped a re  
0-500 f e e t  (F ig u re  6-3A),  500-1000 f e e t  (F ig u re  6-3B) and 1000-2800 
f e e t  (F igu re  6*3C). In  a d d i t i o n ,  r e l a t i o n  o f  the f a c i e s  w i t h  s t r a t i ­
graphy  and s t r u c t u r e  is  i l l u s t r a t e d  in  F igu re  6*4 and 6 -5 .  However,
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t h e  d i s t i n c t i o n  of  t h r e e  d e p th  i n t e r v a l s  have been r a t h e r  a r b i t r a r y ,  
and i s  no t  based upon any h y d r o lo g ic  or  ge o lo g ic  c o n s i d e r a t i o n .
(1) Hydrochemical  F a c i e s  D i s t r i b u t i o n  in  t h e  Depth I n t e r v a l  0-500 F e e t
The d e p th  i n t e r v a l  0-500 f e e t  in  most  o f  t h e  a r e a  i n c l u d e s  the  
A l l u v i a l  a q u i f e r ,  U n i v e r s i t y  sand and 400 Foot  sand a q u i f e r s .  The 
f a c i e s  d i s t r i b u t i o n  i s  shown in  F ig u re  6*3A.
Al though Na i s  the  dominant  c a t i o n ,  Ca and Mg a r e  a l s o  s i g n i ­
f i c a n t ,  forming f a c i e s  such  a s  Ca>Mg:HC0 3 , Na>Ca:HC0 2 , e t c .  In  
some ground w a t e r  samples  w i t h  low t o t a l  d i s s o l v e d  s o l i d s  ( e . g .
EB421, 827,  826) the  hydrochem ica l  f a c i e s  i s  e s p e c i a l l y  complex because  
most  o f  the  ions a r e  p r e s e n t  in  amounts g r e a t e r  than  5 p e r c e n t .  Ground 
w a t e r s  w i t h  Ca and Mg as  the  dominant  c a t i o n s  occur  in  the  A l l u v i a l  
and sh a l lo w  P l e i s t o c e n e  a q u i f e r s  to  the  s o u t h .  Two w e l l s  l o c a t e d  in  
th e  i n d u s t r i a l  c e n t e r ,  show Na as  the  o n ly  c a t i o n  in  t h e  hydrochemica l  
f a c i e s .
(2)  Hydrochemical  F a c i e s  in  t h e  Depth I n t e r v a l  500-1000 F e e t
Th is  d e p th  i n t e r v a l  i n c l u d e s  two im por ta n t  a q u i f e r s ,  the  
600 Foot  and 800 Foot s a n d s .  The hydrochemica l  f a c i e s  in  t h i s  d e p th  
i n t e r v a l  ( F ig u re  6-3B) i s  c h a r a c t e r i z e d  by the  f o l l o w i n g :
(a)  The Baton Rouge f a u l t  a p p e a r s  to  i n f l u e n c e  the  f a c i e s  
d i s t r i b u t i o n .  B r a c k i s h  w a t e r s  a r e  l o c a l i z e d  nea r  the  f a u l t  and t h e r e  
i s  a d i f f e r e n c e  in  the  f a c i e s  of  the w a t e r s  a t  s i m i l a r  d e p th s  on 
o p p o s i t e  s i d e s  o f  the  f a u l t .
(b )  In  the  c e n t r a l  p a r t  o f  the  s tu d y  a r e a ,  the  w a te r s  have
a s imple  f a c i e s  c h a r a c t e r i z a t i o n .  Na and HCO3 ions  a r e  most a bunda n t .
I t  w i l l  be shown in a l a t e r  s e c t i o n  t h a t  the p re s e n c e  of the NaiHCO^
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f a c i e s  in  t h i s  zone i s  r e l a t e d  t o  c l a y  compac t ion .
(3)  Hydrochemical  F a c i e s  in  the  d e p t h  I n t e r v a l  1000-2800 F e e t
Th is  i n t e r v a l  i n c l u d e s  seven  major  f r e s h  w a t e r  a q u i f e r s ,  
t h e  1000, 1200, 1500, 1700, 2000, 2400,  and 2800 Foot  s a n d s .  Some 
of the  im por tan t  f e a t u r e s  of  t h i s  d e p th  zone a r e  r e v e a l e d  in  
F i g u r e  6*3C;
(a)  P r a c t i c a l l y  a l l  the  ground w a te r  in  t h i s  d e p th  i n t e r v a l  
be lo ngs  t o  the NaiHCO^ f a c i e s .  Some v a r i a t i o n s  do e x i s t ,  bu t  the  
v a r i a t i o n s  a ppear  to  be l o c a l i z e d .
(b) South  o f  the  Baton Rouge f a u l t ,  a l l  ground w a t e r  is  
c h l o r i d e  r i c h  (Type I ) .
( c )  Some w e l l s  (EB 781,  782A and 782B) j u s t  n o r t h  o f  the 
Baton  Rouge f a u l t  a p p e a r s  to  have been c on ta m ina ted  by C h l o r id e  
w a t e r  (Type I ) .  R o l lo  (1969) s u g g e s t s  Cl comes from leakage  a c r o s s  
t h e  b a r r i e r  formed by the f a u l t .
The hydrochemica l  f a c i e s  d i s t r i b u t i o n  has a l s o  been shown 
w i t h  r e s p e c t  to  t h e  s t r a t i g r a p h i c  and s t r u c t u r a l  framework (F ig u re  
6*4 and F igu re  6*5) .  These g e o lo g ic  s e c t i o n s  summarize the  r e s u l t s  
o f  t h e  p rev io u s  hydrogeo log ic  work (Kazmann, 1970) .  The d i s t r i b u t i o n  
o f  t h e  chemica l  f a c i e s  i s  s i m i l a r  to  t h a t  d i s c u s s e d  w i th  r e s p e c t  to  
d e p t h  (F igu re  6*3 A, B, C ) . The f o l l o w i n g  f e a t u r e s  may be no ted :
( a )  Shal low a q u i f e r s  a r e  c h a r a c t e r i z e d  by complex i o n i c  
f a c i e s  where more than  one c a t i o n ,  and a n i o n ,  a re  s i g n i f i c a n t  
c o n s t i t u e n t s  of  the  ground w a t e r .  The ions do no t  show any r e l a t i o n  
t o  s t r a t i g r a p h i c  or s t r u c t u r a l  f e a t u r e s .  For  example,  w e l l  EB 820,  
s o u th  of  the  Baton Rouge f a u l t  and w e l l  EB 511,  n o r th  of  f a u l t ,  in
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the  U n i v e r s i t y  sand have the  same f a c i e s  (F igu re  6*4) .
(b)  C h l o r id e  r i c h  f a c i e s  a r e  r e s t r i c t e d  to  the  sou th  s id e  
o f  the Baton Rouge f a u l t  and i t s  v i c i n i t y .  Deeper  sands sometimes 
c o n t a i n  s i g n i f i c a n t  amounts of Cl n o r t h  o f  t h e  f a u l t  (EB 806B,
EB 534) ( F ig u re  6*4) .
( c )  Na:HCO^ f a c i e s  p redominates  w i t h  d e p th ,  (F igu re  6*4 and 
F i g u r e  6*5) .
(d) The i n d u s t r i a l  a r e a  i s  c h a r a c t e r i z e d  by the  Na:HCO^ 
f a c i e s  in  the 400 and 600 f o o t  s a n d s ,  a t  h i g h e r  e l e v a t i o n s  than  
g e n e r a l l y  seen  e l s e w h e r e .  (F igu re  6*4) .
REGRESSION ANALYSES
A more q u a n t i t a t i v e  e x p r e s s i o n  of  the r e l a t i o n s h i p s  
deve loped  above was deemed p r e r e q u i s i t e  t o  a d i s c u s s i o n  on the  
o r i g i n  of  the  chemica l  c h a r a c t e r i s t i c s  of  the  ground w a t e r s .  A 
m u l t i p l e  r e g r e s s i o n  a n a l y s i s  program deve loped  by Dr.  P .E .  S c h i l l i n g  
of  the  Department  of  Expe r im en ta l  S t a t i s t i c s  a t  L ou i s ia n a  S t a t e  
U n i v e r s i t y  was u t i l i z e d  t o  s tudy  the  s p a t i a l  d i s t r i b u t i o n  of  the 
ions w i t h  r e s p e c t  to :  ( i )  The supposed r e c h a r g e  a r e a  t o  the  n o r th  
of  Baton Rouge (Morgan, 1961; P a r s o n s ,  1967) ,  ( i i )  The M i s s i s s i p p i  
R ive r  (Smith ,  1969);  ( i i i )  The a r e a  of  e x t e n s i v e  o f f t a k e  and maximum 
land s u r f a c e  subs idence  ( R o l lo ,  1969; Wintz ,  e t  a l , 1 9 7 0 ) ,  and ( i v )
The de p th  to  the  sampled i n t e r v a l .  In  the  a n a l y s e s ,  l i n e a r ,  q u a d r a t i c  
and cub ic  r e l a t i o n s h i p s  between the  independent  v a r i a b l e s  and the 
ion p e rc e n ta g e s  were e v a lu a t e d  in a s t e p w is e  f a s h i o n .  As a r e s u l t  the
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i n s i g n i f i c a n t  v a r i a b l e s  a r e  e l i m i n a t e d  from the  e q u a t i o n ,  l ea v ing  
on ly  the  terms which have a s i g n i f i c a n t  e f f e c t  upon th e  i o n ic  
abundance ( io n  epm p e r c e n t ) .  The p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t s  
and the  m u l t i p l e  r e g r e s s i o n  c o e f f i c i e n t  (R) f o r  each  ion a r e  t a b u ­
l a t e d  (Table 6 * It*). A l l  ground w a te r s  w i t h  more t h an  30 p a r t s  per
m i l l i o n  Cl c o n te n t  have been excluded from the  r e g r e s s i o n  a n a l y s e s .
The r e s u l t s  of  t h i s  a n a l y s i s  produced some s i g n i f i c a n t  r e ­
l a t i o n s h i p s  which a r e  summarized below:
1. Po tass ium:  The c a l c u l a t e d  p a r t i a l  r e g r e s s i o n  c o e f f i ­
c i e n t s  s u g g e s t  a r e l a t i o n s h i p  between K abundance and 
t h r e e  o f  the  f a c t o r s ,  but  the v a lu e s  a r e  so sm al l  and
R i s  Less than  0 . 6 ,  so i t  i s  a q u e s t i o n a b l e  a s s o c i a t i o n .
2 .  Sodium: The abundance of  t h i s  ion i s  i n v e r s e l y  r e l a t e d  
w i th  d i s t a n c e  from the  i n d u s t r i a l  a r e a  and d i r e c t l y  
r e l a t e d  t o  i n c re as e d  d i s t a n c e  from th e  M i s s i s s i p p i  
R i v e r .  Depth a l s o  i n f l u e n c e s  i t s  d i s t r i b u t i o n .
3 .  Calcium: The d i s t r i b u t i o n  of  c a lc iu m  i s  the  m i r ro r  
image o f  the sodium d i s t r i b u t i o n .  In  a d d i t i o n ,  d i s t a n c e  
from the  r ec h a rg e  a r e a  i s  im p o r t a n t .
4 .  Magnesium: The d i s t r i b u t i o n  of  magnesium i s  i n v e r s e l y  
r e l a t e d  to  the sodium d i s t r i b u t i o n .
5. C h l o r id e :  Three of  the  f a c t o r s  i n f l u e n c e  the  c h l o r i d e  
i o n ' s  d i s t r i b u t i o n ,  bu t  i t s  smal l  o v e r a l l  abundance 
makes the  r e l a t i o n s h i p s  l e s s  im p o r t a n t .
6 . S u l f a t e  and B ic a rb o n a te :  The d i s t r i b u t i o n  of  t h e s e  
a n io n s  is  a p p a r e n t l y  not  r e l a t e d  to  the  chosen f a c t o r s .




















CORRELATION COEEFICIENT FOR THE SEVEN PRINCIPAL CHEMICAL 
COMPONENTS OF THE GROUND WATER IN BATON ROUGE AREA
K Na Ca Mg Cl s o 4 h c o 3
K - 0 .3 0 2 0 .2 8 0 0 .2 3 6 0 .156 - 0 .0 3 3 - 0 .1 5 8
Na - 0 .9 7 4 - 0 .9 3 1 - 0 .3 1 1 0 .315 0 .091
Ca 0 .8 4 8 0 .227 0 .334 0 .0 7 0
Mg 0 .403 - 0 .2 9 2 -0 .1 3 3
Cl - 0 .1 7 5 - 0 .5 1 2




In  a d d i t i o n  t o  the  a n a l y s i s  o f  the  i o n i c  d i s t r i b u t i o n ,  
c o r r e l a t i o n  c o e f f i c i e n t s  were c a l c u l a t e d  t o  a s s e s s  i o n i c  i n t e r ­
a c t i o n s .  These a s p e c t s  o f  the  r e s u l t s  a r e  r e p o r t e d  in  Table  6*2, 
and a r e  e s p e c i a l l y  im p o r ta n t :
(a)  There i s  a  d e f i n i t e  n e g a t i v e  c o r r e l a t i o n  between Na 
and Ca and Na and Mg, and a  p o s i t i v e  c o r r e l a t i o n  
be tween  Ca and Mg.
(b)  SO^ and HCO-j do not  show a s i g n i f i c a n t  i n t e r a c t i o n .
(c )  There i s  l i t t l e  o r  no r e l a t i o n s h i p  between a n io n s  and 
c a t i o n s .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
41
CHAPTER 7 
ORIGIN OF THE GROUND WATER 
I n t r o d u c t i o n
The chemica l  e v o l u t i o n  o f  the  Baton Rouge ground w a te r  
i s  complex due t o  t h e  p resence  o f  d i f f e r e n t  t ypes  o f  w a t e r  and t h e i r  
v a r i a b l e  i n t e r a c t i o n  w i t h  the  env i ronm en t .  The chemica l  c h a r a c t e r  
may be the  r e s u l t  o f  a number o f  p h y s ic o - c h e m ic a l  p r o c e s s e s ,  a c t i n g  
i n d i v i d u a l l y  or  c o l l e c t i v e l y  t o  produce the  obse rved  v a r i a t i o n s .
Some p r o c e s s e s  leave  t h e i r  mark, w h i l e  o t h e r s  may remain  o b s c u re .
In the  p r e s e n t  d i s c u s s i o n  f o u r  p r i n c i p a l  mechanisms w i l l  be con­
s i d e r e d  in  the  l i g h t  of  a v a i l a b l e  d a t a .  The p r i n c i p a l  mechanisms 
which may have a f f e c t e d  the  c h e m i s t r y  o f  ground wa te r  i n  t h i s  a r e a  
a r e ,  ( i )  mixing o f  w a t e r s ,  ( i i )  ion  exchange ( i i i )  f i l t r a t i o n  of 
d i s s o l v e d  c o n s t i t u e n t s ,  due t o  compact ion ,  and ( i v )  m in e r a l  
s o l u b i l i t y .
Mixing of  Wate rs
Mixing o f  w a t e r s  i s  a common phenomenon in  the  n a t u r a l  
e nv i ronm en t .  I t  i s  d i f f i c u l t  t o  o b t a i n  an i d e a l  m ix t u r e ,  because  
mixing i s  u s u a l l y  accompanied by a number of  o t h e r  p h y s ic o -c hem ic a l  
p r o c e s s e s .  Mixing may invo lve  b r a c k i s h  and f r e s h  w a te r s  (Cl  wa te r  
w i t h  HCO  ̂ w a te r )  o r ,  f r e s h  w a t e r  be in g  f u r t h e r  d i l u t e d  by r a i n  w a t e r ,  
o r  two f r e s h  w a t e r s .  Mixing o r  d i l u t i o n  a r e  u s u a l l y  i n te r c h a n g e a b le
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t e r m s .  McKinnel (1958) and P i p e r  (1953) have deve loped  methods 
to  e s t i m a t e  q u a n t i t i v e l y  t h e  p r o p o r t i o n  o f  end members. These methods 
a r e  of  l i m i t e d  use i n  many a q u i f e r s  because  o f  t h e  i n t e r f e r e n c e  of  
o t h e r  p r o c e s s e s  on i o n i c  abundance .
In  t h e  Baton Rouge ground w a t e r s ,  mix ing  ( o r  d i l u t i o n )  i s  
commonly obse rved  in  bo th  g e n e t i c  t y p e s .  In  type I  (Cl  w a t e r ) ,  t he  
v a r i a t i o n  in  s a l i n i t y  and Cl c o n c e n t r a t i o n  i s  p ro b ab ly  due t o  the  
mixing  o f  f r e s h  and b r a c k i s h  w a t e r s .  F i g u r e  7*1 shows the  r e l a t i o n ­
s h i p  between Na and Cl i n  Type I w a te r s  t h a t  i s  s u g g e s t i v e  o f  mix ing .
An i n c r e a s e  i n  Cl i s  u s u a l l y  accompanied by Na, and t h e r e  i s  a l l  
de g re e s  of  v a r i a t i o n .
The con t in u o u s  v a r i a t i o n  in  the  s p e c i f i c  conduc tance  (F ig u re  
7*2 i s  a l s o  s u g g e s t i v e  o f  m ix ing .  E s p e c i a l l y  in  t h e  b r a c k i s h  w a te r s  
t h e r e  i s  a  comple te  g r a d a t i o n  w i t h i n  one a q u i f e r .  The w a t e r  l e v e l s  
in  some w e l l s  c o n t a i n i n g  b r a c k i s h  w a t e r s  have been  shown to  f l u c t u a t e  
w i t h  M i s s i s s i p p i  R ive r  s t a g e s  (Smi th ,  1969) .  S i m i l a r l y ,  i n c r e a s e s  
in  Cl c o n t e n t  of  v a r i o u s  f r e s h  w a te r  w e l l s  have been  con t in u o u s  
(Kazmann, 1970) .  The g r a d a t i o n a l  n a t u r e  o f  t h e s e  changes s u g g e s t s  
the  impor tance  of  mix ing .
Type IIA (HCOj w a te r  w i t h  Na dominant)  w a t e r s  in  the  n o r t h  of  
t h e  i n d u s t r i a l  c e n t e r  (EB 421 ,  826,  827) have low s p e c i f i c  conduc tances  
and the hydrochemica l  f a c i e s  of  the w a t e r  samples  i s  s i m i l a r  to  t h a t  
shown by a v e ra g e  Amite-Comite  r i v e r  ( F ig u re  7 *1 ) ,  s u g g e s t i n g  i n f i l t r a ­
t i o n  on l o c a l  b a s i s  and mix ing .  The f l u c t u a t i o n s  of  the  w a te r  l e v e l s
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i n  U n i v e r s i t y  sand ,  and 400-600 Foot  sand ,  c o n t a i n i n g  Type I I  w i t h  
M i s s i s s i p p i  R ive r  s u g g e s t s  m ix ing .  M u l t i p l e  r e g r e s s i o n  a n a l y s e s  
(Table  6*1) s u g g e s t s  M i s s i s s i p p i  R iv e r  t o  be an im por tan t  f a c t o r  
in  c o n t r o l l i n g  the  ion  abundance f o r  a l l  t h e  b i c a r b o n a t e  w a t e r s  
(Type I I ) .
I n  type  IIB (HCO^ w a t e r  w i t h  Ca and Mg d o m i n a n t ) , t h e  mixing 
i s  im por tan t .  Morgan (1961) has  shown h y d r a u l i c  c o n n e c t io n  between 
th e  M i s s i s s i p p i  R ive r  and w e l l s  l o c a t e d  in  t h e  A l luv iu m  o f  the  
M i s s i s s i p p i  R i v e r .  P r e s e n t  s t u d i e s  i n d i c a t e d  t h a t  a l l  ion e x c e p t  
Ca, Mg and HCO3 a r e  lower than  th o se  which occur  i n  t h e  ave ra ge  
M i s s i s s i p p i  R iv e r  w a t e r ,  which means d i l u t i o n  o f  M i s s i s s i p p i  R iv e r  
w a t e r  may have t aken  p l a c e ,  a lo n g  w i t h  s o l u t i o n  of  c a r b o n a te  
m i n e r a l s  c o n t a i n i n g  Ca and Mg.
There a r e  a l s o  some a n a l y s e s  which s u g g e s t  l o c a l  i n f i l t r a t i o n  
and m ix ing .  Two w e l l s  i n  the  400 Foot  sand have a s p e c i f i c  conductance  
v e r y  c l o s e  to  t h a t  o f  the  Amite R i v e r .  A l a r g e  number o f  w e l l s  have 
a  s p e c i f i c  conductance  l i k e  t h e  M i s s i s s i p p i  R i v e r .  I n  a d d i t i o n ,  the  
dependence o f  i o n i c  abundance on d i s t a n c e  from the  M i s s i s s i p p i  R ive r  
may c o n f i rm  i t s  r o l e  a s  a  p r i n c i p a l  s o u r c e .
ION EXCHANGE
Ion exchange as  a  p r o c e s s  o f  w a te r  s o f t e n i n g  i s  w e l l  known. 
Recent  s t u d i e s  s u g g e s t  ion exchange i s  a p r i n c i p a l  mechanism in  the 
development  of  Na r i c h  w a t e r s ,  F o s t e r  (1950)  s ugges ted  t h i s  mechanism 
f o r  the  o r i g i n  of  Na r i c h  ground w a te r s  in  the  Gulf  C o a s t a l  P l a i n .
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Othe rs  who used the ion exchange mechanism to  accoun t  f o r  the  p r e ­
sence  of  sodium in  f r e s h  w a te r s  were B e l l  and Nyman (1968) in  the 
Memphis, Tennessee a r e a ,  Mac l ey  and W inte r  (1967) in  Minneso ta ,  and 
John  (1968) in  A u s t r a l i a .
Ion exchange m ain ly  t a k e s  p l a c e  in  the  c l a y  m in e r a l s  in  an 
a q u i f e r .  The ion exchange s i t e s  occur  in  a  number of  ways, (Grim, 
1968, p .  193-194);  ( i )  b roken  bonds around th e  edges of  t h e  s t r u c ­
t u r a l  u n i t s  of  the c l a y ;  ( i i )  removal  of  hydrogen from an exposed 
hydroxy l  group;  ( i i i )  removal  of  the  s t r u c t u r a l  c a t i o n s ,  o r  ( iv )  
s u b s t i t u t i o n  o f  low va le nc e  c a t i o n s  f o r  h ig h e r  va le n c e  ones in the 
c l a y  s t r u c t u r e .  The exchange s i t e  in  t h e  k a o l i n i t e s  m ain ly  occurs  
by ( i )  and ( i i ) ,  t h e  exchange s i t e  i n  i l l i t e  oc c u rs  by ( i ) ,  ( i i ) ,
( i v ) ,  whi le  in m o n t m o r i l I o n i t e ,  the  ion exchange i s  main ly  due t o  
( i v ) .  The c la y s  e x h i b i t  p r e f e r e n c e  f o r  one ion over  a n o t h e r .  The 
s e l e c t i v i t y  is  due t o  d i f f e r e n c e s  in  c h a r g e ,  a tomic  number, type 
o f  c l a y ,  s o l u t i o n  c o m pos i t ion  and c o n c e n t r a t i o n .  D i v a le n t  c a t i o n s  
a r e  g e n e r a l l y  p r e f e r r e d  over  monovalent  c a t i o n s  a t  the  exchange s i t e s ,  
p rov id ed  the  chemica l  a c t i v i t y  of  the  ions in  s o l u t i o n  i s  s i m i l a r .  
Exchangeable  Na shou ld be r e p l a c e d  by Ca and Mg as  p r e d i c t e d  by 
t h i s  r e a c t i o n .
The c h l o r i d e  r i c h  w a t e r s  (Type I )  do no t  show a d i r e c t  
i n d i c a t i o n  o f  ion exchange .  Ion exchange i s  p robab ly  impor tan t  in  
th e  b i c a r b o n a t e  w a t e r s  (Type I I ) ,  where n e g a t i v e  c o r r e l a t i o n  c o e f f i ­
c i e n t s  between Ca and Na, and Mg and Na a r e  ve ry  h igh  (Table  6*2) .  
F ig u re  7*3 shows the r e l a t i o n  between Ca and Na in  a l l  samples .
The i n c r e a s e  in  the  Na/Ca r a t i o  w i th  de p th  f o r  Type I I  w a te r s  is  
f u r t h e r  ev idence  f o r  ion exchange .
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A v i s u a l  compar ison o f  the  dependence o f  Ca and Na on 
mixing  and ion exchange i s  a f f o r d e d  by F ig u re  7*3. A l a r g e  number 
o f  t h e  s h a l lo w e r  w e l l s  have a com pos i t ion  which s u g g e s t s  t h a t  they 
a r e  a p p ro x im a te ly  75-25 m ix tu re s  of  M i s s i s s i p p i  and Amite R ive r  wa te rs  
d e p l e t e d  in  Ca by ion exchange .  The b r a c k i s h  w a te r  samples a l l  con­
t a i n  more Ca and Na than  the M i s s i s s i p p i  R ive r  w a t e r s  and do not  
appear  to  be r e l a t e d  to  ion exchange p a t h s .  The d e e p e r  w a te r  samples  
look l i k e  they  could have o r i g i n a t e d  from ion exchange modif ied  mix­
t u r e s  of  t h e  two f r e s h  s u r f a c e  w a t e r s ,  b u t  c o n t a i n  e x c es s  Na.
FILTRATION OF DISSOLVED CONSTITUENTS
Chemical  changes i n  ground wa te r  may a l s o  t a k e  p l a c e  due to  
f i l t r a t i o n  th rough  compacted c l a y s  which a c t  a s  semi-permeable  
membranes. The c la y s  a l l o w  the  passage  o f  c e r t a i n  ions w h i le  r e ­
t a r d i n g  the movement o f  o t h e r s .  Reviews on t h i s  mechanism in  r e l a t i o n  
t o  n a t u r a l  environment  a r e  a v a i l a b l e  (White , 1965; B e r r y ,  1969; 
C h i l i n g a r i a n  and Re ike ,  1969) .  Membrane f i l t r a t i o n  p roduces  excess  
Na and a p o s i t i v e  e l e c t r i c a l  p o t e n t i a l  on th e  e f f l u e n t  s i d e  o f  the  
membrane. Adjus tment  to  t h i s  p o t e n t i a l  can be accompl ished by the 
m i g r a t i o n  of  H i n t o  t h e  c l a y .  Thi s  can  change the  ion  exchange 
c h a r a c t e r i s t i c s  of  the  m a t e r i a l s  as  w e l l  a s  d i s s o l v e  any c a rbona te  
m in e r a l s  on the i npu t  s i d e  of  the  membrane. The n e u t r a l  
molecule  i s  the  most l i k e l y  d i s s o l v e d  s p e c i e s  to  pa s s  through  the 
charged membrane.
The e x t e n t  o f  land s u r f a c e  subs idence  in  the  Baton Rouge 
(F igu re  3*4) a r e a  has been shown by Winta ,  e t  a l ,  (1970 ) .  Maximum
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land su b s id e n c e  ( i n d u s t r i a l  c e n t e r )  i s  c o i n c i d e n t  w i th  the  zone of 
e x t e n s i v e  pumping ( R o l l o ,  1969) ,  as  shown in  F igu re  3*1,  3*2 and 
3*3.  As th e  c l a y s  a r e  compacted to  b r i n g  abou t  s u b s i d e n c e ,  they  
a r e  p r o g r e s s i v e l y  dewatered  and be g in  t o  behave a s  semi-permeable  
membranes. The p re se nc e  o f  the  Na:HC03 f a c i e s  a t  s h a l l o w e r  l e v e l s  
i n  the  a r e a  of  e x t e n s i v e  pumping and the  dependence o f  i o n ic  abun­
dance on d i s t a n c e  from th e  c e n t e r  o f  t h i s  a r e a  (Table  6*1) s u ppo r t  
the  c o n t e n t i o n  t h a t  some o f  the  w a t e r s  in  the  Baton Rouge r e g i o n  
have been d e r i v e d  by membrane f i l t r a t i o n .  The NarHCO^ w a te r  could  
not  have been d e r i v e d  from de e p e r  sands  because  the  p o t e n t i o m e t r i c  
l e v e l s  a r e  lower a t  d e p t h .  The p o s i t i v e  dependence o f  Na on d e p th  
i s  a d d i t i o n a l  s u p p o r t  f o r  t h i s  h y p o t h e s i s .
MINERAL SOLUBILITY
The c h e m is t ry  of  ground w a t e r  can be g r e a t l y  i n f l u e n c e d  by 
m in e r a l - w a t e r  r e a c t i o n s .  The chemica l  changes due to  m in e r a l  
s o l u b i l i t y  would produce a  dependency in c a t i o n  and a n i o n  abundances .  
The i o n i c  s t r e n g t h  of  the  ground w a t e r s  ought  to  be r e l a t e d  to  the  
deg ree  o f  s a t u r a t i o n  of  t h e  w a t e r s  w i t h  r e s p e c t  t o  t h e  m in e r a l s  
p r e s e n t .  The degree  o f  s a t u r a t i o n  w i t h  r e s p e c t  t o  c a l c i t e  and 
do lo m i te  was a s s e s s e d  f o r  each  by the  c a l c u l a t i o n  of  t h e i r  r e s p e c t i v e  
A K ' s .  The method used  and the  r e s u l t s  a r e  inc luded  in  Appendices  
C and B, and Table  B-2,  r e s p e c t i v e l y .  Nega t ive  v a lu e s  i n d i c a t e  the 
s o l u t i o n s  a r e  u n d e r s a t u r a t e d  w i t h  r e s p e c t  t o  the m i n e r a l .
A l l  but  10 of  the  samples  a r e  u n d e r s a t u r a t e d  w i t h  r e s p e c t
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t o  c a l c i t e .  (F igu re  7*5) There i s  no r e l a t i o n s h i p  between ion ic  
s t r e n g t h  and K e xc ep t  f o r  those  w a te r s  be lo n g in g  to  Type IIB .
Only 3 samples were s a t u r a t e d  w i t h  r e s p e c t  t o  d o lo m i te ,  a l l  o t h e r s  
were u n d e r s a t u r a t e d . The c a l c u l a t i o n  of  K based on io n ic  a c t i v i t y  
p ro d u c t s  s u g g e s t s  t h a t  c a rb o n a te  s o l u t i o n  ought  to  be t a k i n g  p lace  
on a wide s c a l e .
The absence  of  any a s s o c i a t i o n  be tween the  SO^ and HCO-j ion ic  
abundances and l a c k  of  any dependence on d e p th  (F ig u re  7*4) i s  f u r t h e r  
sup p o r t  f o r  m in e r a l  s o l u b i l i t y  c o n t r o l l i n g  th e  b i c a r b o n a t e  abundance.  
S u l f a t e  r e d u c t i o n  i s  a p p a r e n t l y  n o t  an im por tan t  mechanism.
SUMMARY
The p r i n c i p a l  mechanism in  the  o r i g i n  of  Type I  (C h lo r ide )  
w a t e r s  in  t h e  Baton Rouge a r e a  i s  d i l u t i o n  of  o r i g i n a l  c h l o r i d e -  
r i c h  e s t u a r i n e  o r  sea  w a t e r s .  Ion exchange and m in e ra l  s o l u b i l i t y  
a r e  of  s econdary  im p o r ta n c e .
The Type IIA w a t e r s  (Na dominant  b i c a r b o n a t e )  a r e  the r e s u l t  
o f  ion exchange and f i l t r a t i o n  as  a  r e s u l t  o f  c l a y  compact ion.  
S o l u t i o n  of  c a rb o n a te  m in e r a l s  i s  l e s s  im p o r t a n t .  Type IIB (Ca 
and Mg dominant  b i c a r b o n a t e  w a te r )  p robab ly  r e s u l t e d  from s o l u t i o n  
of  c a r b o n a te  m i n e r a l s ,  and d i l u t i o n  by r a i n w a t e r .
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CHAPTER 8
CONCLUSION
The chemical  c h a r a c t e r  of  t h e  Baton Rouge ground w a te r  i s  
r e l a t e d  t o  the  h y d r o l o g i c a l  c h a r a c t e r  of  the  a q u i f e r s ,  and the  
phys ic o -c hem ic a l  p r o c e s s e s  o p e r a t i v e  in  them. The p r e s e n t  w a te r  
c h e m is t ry  i s  the r e s u l t  o f  ion exchange ,  d i f f e r e n t i a l  s o l u b i l i t y  
o f  m i n e r a l s ,  f i l t r a t i o n  due t o  compact ion of  c l a y s  and mix ing of  
w a t e r s .  The p r i n c i p a l  c o n c lu s i o n s  a r e  a s  f o l low s :
1. Ground w a te r  in Baton Rouge a r e a  a r e  not  c h e m i c a l ly  
un i fo rm .  Based upon the  p r i n c i p a l  a n io n ,  two major  types  have 
been d e t e c t e d ;  ( i )  C h lo r id e  w a t e r s ,  occur  a t  v a r i o u s  d e p t h s ,  bu t  
u s u a l l y  de e per  than  500 f e e t ,  c l a s s i f i e d  as  Type I ,  and ( i i )  B i ­
c a rb o n a te  w a t e r s ,  the most im por tan t  by volume, c l a s s i f i e d  as  
Type I I .  Depending upon th e  p r i n c i p a l  c a t i o n ,  Type I I  may be 
d i v id e d  i n t o  two s u b ty p e s ;  (a )  Na dominant ,  Type IIA,  and (b)  Ca 
and Mg dominant ,  Type I IB .  In  a d d i t i o n ,  t h e r e  a r e  c e r t a i n  ground 
w a te r s  which have an i n t e r m e d i a t e  com pos i t ion .
2 .  Hydrochemical  f a c i e s  of  t h e  ground w a te r  have been 
a s s ig n e d  by u s in g  the c a t i o n s  and a n i o n s ,  which c o n s t i t u t e  more 
t h an  5 p e r c e n t  of  the  p r i n c i p a l  ions and l i s t i n g  them in o r d e r  of  
t h e i r  d e c r e a s i n g  abundance.  Mapping the  hydrochemica l  f a c i e s  r e v e a l s  
t h a t  the  wa te r  chem is t ry  becomes l e s s  complex w i t h  d e p t h .  Ca and Mg 
a r e  r e p l a c e d  by Na and the  HCO  ̂ ion is  the  on ly  s i g n i f i c a n t  a n io n .  
C h lo r ide  r i c h  wa te rs  a r e  conf ined  to  the v i c i n i t y  of  t h e  Baton Rouge
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f a u l t  and t h e r e  i s  no s y s t e m a t i c  change i n  t h e i r  com pos i t i on  w i th  
d e p t h .
3.  The Baton Rouge f a u l t  i s  the on ly  s t r u c t u r a l  f e a t u r e  in  
t he  a r e a  t h a t  i n f l u e n c e s  the  d i s t r i b u t i o n  o f  hydrochemica l  f a c i e s .  
S t r a t i g r a p h i c  changes have no c o n t r o l  on t h e  w a te r  com p o s i t i o n .
4 .  D i s t a n c e  from th e  i n d u s t r i a l  c e n t e r  and d e p th  o f  o ccu r rence  
have an  e f f e c t  on the  d i s s o l v e d  s o l i d s  i n  a l l  a q u i f e r s .  The 
M i s s i s s i p p i  R ive r  i s  a l s o  i m p o r t a n t ,  b u t  d i s t a n c e  from the supposed 
r e c h a r g e  a r e a  ( n o r t h  o f  Baton Rouge) does n o t  a f f e c t  the  w a te r  
c h e m i s t r y .
5 .  An a s ses sm en t  of  the  i o n i c  i n t e r a c t i o n s  i n  the w a te r s  
r e v e a l s  a  d i r e c t  r e l a t i o n s h i p  between Ca and Mg as  w e l l  as  an i n ­
v e r s e  one between Na and Ca, and Na and Mg. The a n ions  a r e  no t  
dependen t  on any of  the c a t i o n  v a r i a t i o n s .  B ic a rb o n a te  d i s t r i b u t i o n  
i s  n o t  r e l a t e d  t o  de p th  o r  o t h e r  p h y s i c a l  f a c t o r s .
6 .  Compaction o f  c l a y  m a t e r i a l s  a s s o c i a t e d  w i th  the  sand u n i t s  
c r e a t e s  a  semi-permeable  membrane. The a s s o c i a t e d  w a te r s  a r e  e n r i c h e d  
i n  Na and HCÔ  through  the  s e l e c t i v e  f i l t r a t i o n  a c t i o n  o f  t h es e  mem­
b r a n e s .  E x te n s iv e  pumping a c c e l e r a t e s  the  p r o c e s s .  Ion exchange 
r e a c t i o n s  coupled w i th  t h i s  mechanism a r e  c h i e f l y  r e s p o n s i b l e  f o r
t h e  fo rm a t io n  o f  Type IIA w a t e r s .
7 .  High C h lo r ide  w a te r s  (Type I )  a r e  t hough t  t o  r e s u l t  from 
d i l u t i o n  of  o r i g i n a l l y  s a l t y  conna te  w a t e r .
8 .  The s o l u t i o n  of  c a l c i t e  and do lo m i te  and d i l u t i o n  a r e  the 
p r i n c i p a l  a g e n t s  in  producing  Type IIB w a t e r s .
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TABLE A - l
CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA




T o t a l Duir.
pH i




( f t ) K+
Na+ Ca++ ci- so--4 hc<>3 sio2
" A l l u v i a l  A q u i f e r "
EB-586 3 /1 9 /5 7 372 5 .2 i9.o 117 .0 39 .0 15 .0 0 . 8 5 9 3 .0 33 .0 7 .1 879
EB-257 4 / 2 4 /5 9 220 1 .7 2 7 .0 40 .0 12 .0 15 .0 0 . 4 2 25 .0 25 .0 7.4 389
EB-232 5 / 3 / 5 5 175 3.2 16 .0 84 .0 2 8 .0 3 .8 0 . 1 4 5 8 .0 40 .0 7 .1 670
EB-68 1 0 / 1 6 /5 8 150 4 .1 2 3 .0 129.0 12.0 10 .0 1 .6 4 8 5 .0 30 .0 7.2 739
WBR-31 6 / 1 2 / 5 8 416 1 .9 6 .9 34.0 9 .2 5 . 8 0 . 0 161.0 32 .0 7 .3 272
WBR-51 6 / 1 2 / 5 8 550 2 .6 125 .0 103 .0 32 .0 126 .0 0 . 0 5 92 .0 38.0 6 .9 1210
EB-501 1 2 / 1 2 /6 8 190 2 .2 6 5 .0 9 .0 1 .5 1 4 .8 7 .8 160 .0 30.0 7 .7 -
E3-100 5 / 9 / 5 1 338 2 . 4 2 0 .0 6 2 .0 18 .0 7.2 1 .0 314.0 34 .0 7 .5 505
" S ha l low  P l e i s t o c e n e  A o u i f e r "
EB-583 4 /2 7 /5 6 304 1 .7 6 8 . 0 26 .0 9 . 3 10 .0 0 .2 2 92 .0 40 .0 7.2 477
EB-665 1 1 / 2 5 /5 8 116 1 . 3 52 .0 76.0 42 .0 72.0 2 .2 462 .0 31.0 7 .3 879
EB-599 1 /1 9 /5 9 372 1 .5 9 6 .0 8 .1 1 .9 1 2 .0 0 . 0 265 .0 - 7.9 433
EB-631A 4 / 5 / 5 7 325 3 .0 163 .0 2 3 .0 8 .9 21 .0 20 .0 4 97 .0 19 .0 7.4 841

















TABLE A - l
CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
Date T o t a l non S p e c i f i c
Conductance
finicroirhos')
W el l  No. o f  
S ar.ip l e
Depth
( f t )
K+ Na+ Cad+ “ o C l " SO”4 hco3 S i 0 2 pH
EB-819 5 / 1 8 / 6 8 322 0 . 8
1
73 .0
' U n i v e r s i t y
15 .0
Sand A q u i f e r "  
7.1.  10 .0 14 .5 2 50 .0 38 .4 8 . 3 405
EB-511 A/15 /68 336 2 .0 71 .0 14 .0 7.2 4 . 0 7.2 260 .6 40 .0 7 .8 474
EB-820 5 / 1 8 /6 8 259 0 . 9 76.0 32 .0 8 .8 6 .2 8 .2 310 .0 37.0 8 .0 -
EB-82 3 8 / 1 6 /6 7 583 0 .6 120 .0
"400 Foot  Sand A a u i f e r "
4 . 0  1 .7  81 .0 0 .4 204 .0 27 .0 8 .0 559
EB-826 9 / 4 / 6 7 350 0 . 9 2 5 .0 1 1 .5 3 .4 9 .2 23 .0 77.5 51 .7 7 .6 220
EB-822 8 / 2 3 / 6 7 573 7.5 6 0 .0 2 6 .0 9 . 3 5 .0 7.0 286 .0 34.0 9 . 5 345
EB-825 8 / 3 0 / 6 7 476 0 . 6 55 .0 2 .2 1 . 3 3 .7 18 .2 136 .8 4 0 .5 8 .1 261
EB-818 9 / 1 2 / 6 7 616 6 . 8 1450 .0 123 .0 48 .0 1750 .0 7 .0 1481 .4 39 .0 7 .7 7363
EB-499 1 2 / 1 2 /6 8 430 2 .0 4 7 .0 4 .0 1 .2 8 . 3 4 .2 120.0 72.0 7.2
EB-34 1 2 /1 2 /6 8 410 2 . 3 4 6 .0 3 .9 1 .2 6 .9 4 . 0 120 .0 8 0 .0 7.6 —
EB-506 1 2 / 1 2 /6 8 439 3.2 3 6 .0 5 . 6 1 .4 9.  i 4 .0 100 .0 80 .0 6 .9
EB-827 5 / 1 6 / 6 8 370 2 . 4 18 .0 7 .4 4 .2 6 .6 7 .0 77.4 4 7 . 3 7 .8 —
EB-421 2 /2 0 /4 6 392 5 .3 2 8 .0 14 .0 2 . 7 11 .0 4 .0 116 .0 4 8 .0 7.9 —
EB-354 1 /2 5 /4 5 416 4 . 0 4 5 .0 7.6 2 . 8 6 . 8 4 .9 146 .0 50 .0 7 .8 252
EB-357 6 / 2 1 /4 4 430 5 .5 4 7 .0 6 .5 3 .0 8 .0 4 .5 147.0 4 6 .0 8 .4 256



















TABLE A - l
CHEMICAL ,ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
Date T o t a l S p e c i f i c  
Conduc tance  
fjr.i crortfios)
W ell  No. o f
Sat iple
Depth
( f t ) K+
Nc^ CsH- Mg*-*- Cl- s o 4- HCOj S i 0 2 pH <
EB-360 1 /2 6 /4 5 442 5 .2 31.0 2 1 .0 5 . 8 1 0 .0 6 . 3 158 .0 4 9 .0 7 .6 291
EB-703 1 /1 4 /6 0 - 0 . 5 140 .0 3 .8 0 . 1 116.0 4 . 8 177 .0 26 .0 _ 662
EB-719 8 /1 9 /6 0 55 0 . 9 1 6 .0 3 .2  
"600 Foot
1 .0  2 5 .0  
Sand A q u i f e r "
0 . 8 16.0 10 .0 6 .0 114
EB-824 8 / 3 0 / 6 7 582 0 . 3 82 .0 2 .5 0 . 8 3 .7 20 .0 209 .7 38.4 7 .0 264
EB-793 5 / 1 5 / 6 8 687 0 .2 72 .0 0 . 3 0 . 1 2 .2 11 .6 178 .4 32 .0 8 .2 307
EB-806A 5 / 1 7 / 6 8 663 1 .0 75 .0 6 0 .0 2 6 .0 5 0 .0 1 9 .0 412 .9 23 .2 8 .1 813
EB-500 5 / 1 5 / 6 8 741 10 .5 660 .0 95 .5 27 .0 1000 .0 7 .0 483 .5 34 .0 7 .7 34 88
EB-493 5 /1 8 /5 9 704 3 .4 278 .0 1 01 .0 23 .0 587 .0 1 .6 149 .0 35 .0 7.2 2110
EB-54 7 1 /10 /55 611 1 .9 36 .0 12 .0 2 .2 7.5 7 .7 127 .0 52 .0 7.4 234
EB-60 1 /2 6 /4 5 644 4 .4 30.0 14 .0 3 .3 6 .0 8 . 3 124 .0 5 4 .0 7.9 233
EB-6 38 4 / 1 / 5 8 625 0 . 7 148 .0 3 .1 0 .5 113.0 1 .0 205 .0 35.0 8.2 693
EB-518 5 / 6 /5 2 550 0 . 8 36.0 1 1 .0 2 . 7 7.2 9 . 4 122 .0 5 5 .0 7.4 234
EB-789A 6 / 2 5 /6 5 711 1 . 4 237 .0 9 . 8 4 . 7 284 .0 5 . 6 187 .0 24 .0 7.2 1250
WBR-42 4 /1 9 /5 7 550 0 . 9 6 9 .0 3 .5 0 . 0 3 .8 8 .6 178.0 39.0 7.5 310
EB-473 1 2 / 1 2 /6 8 692 1 .9 58 .0 2 .2 0 . 5 3 . 8 6 .2 140 .0 42 .0 7 .8 -


















TABLE A - l
CHEMICAL .ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA




T o t a l  
Dep th  
( f t )
opm
pH
S p e c i f i c
C onduc tance
fm ic ro n h o s)
Na+ Ca++ Vr,+"+•*o C l" S°4~ HC0J S i 0 2
"800 Foot Sand A q u i f e r "
EB-159 3 /2 4 /5 9 790 0 .9 75 .0 0 .9 0.1 4 .9 11.0 1 5 9 .0 2 9 .0 9 .0 312
EB-120 1 /2 3 /4 5 945 2 .6 73 .0 2.2 0 . 1 3 .0 10.0 160 .0 2 3 .0 8 .4 318
"1000 Foot Sand A q u i f e r "
WBR-104 5 /1 6 /6 8 1010 3 .9 74 .0 4 .8 17 .0 8 0 .0 10 .5 1 5 6 .3 3 0 .4 7 .9 858
"1200 Foot Sand A q u i f e r "
EB-782A 5 /1 4 /6 8 1191 0 .4 3 2 0 .0 1 .5 0 .2 5 3 0 0 .0 7 .0 336 .9 3 0 .1 8.2 1589
EB-780A 4 /1 9 /6 5 1623 1.2 3 3 4 .0 20.0 3 .4 4 6 0 .0 5 .6 1 6 5 .0 18 .0 7 .1 1770
EB-805 3 /5 /6 6 1072 1 .4 5 0 0 .0 1 5 .0 3 .1 6 8 0 .0 5 .4 178 .0 20.0 7.6 2480
EB-756 8 /9 /6 8 1168 0 .3 66.0 1.0 0 .6 4 .3 9 .8 1 6 0 .0 31 .0 7 .8 269
WBR-5 1 2 /9 /5 2 1338 0 .5 7 0 .0 0.2 0 . 0 3 .3 9 .9 1 6 6 .0 3 0 .0 8 .1 279
E3-363 1949 1226 3 .3 6 5 .0 1 .4 0 .4 4 .0 9 .4 1 4 9 .0 38 .0
EB-653 1 1 /2 5 /5 8 1153 0 .3 6 4 .0 1.2 0 .5 5 .3 10.0 1 5 4 .0 2 9 .0 8.2 271
EB-403 3 /2 3 /5 3 1270 0 .6 6 7 .0 0 .2 0 .3 4^5 9 .2 1 6 2 .0 3 2 .0 8.2 284
EB-219 4 /3 0 /5 9 1444 0 .8 9 4 .0 0 .9 0.2 35. 0 11.0 1 7 4 .0 2 4 .0 8 .9 406
EB-35 3 /1 3 /5 9 1290 0 .8 7 4 .0 0 .0 0 .0 4 .3 11 .0 1 7 4 .0 2 9 .0 8.2 298 £


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA 
Date T o t a l  ppm
■ ■ »  mim  i i i m i  ■ ■ •  » ■■ ii  '■ m i' ■ ■ i —  i . i i S P C C 1  1  1 .  C
W ell  No. o f  K.+ Na + Ca++ Mg++ Cl~ SCr ~ HOT S iO . pH C onductance
Sample ( f t )  4 3 2 r . . .  .________________ _______________________________________________________  fn ic ro rrh o s )
EB-782B 5 /1 4 /6 8 1680 0 .3
WBR-100A 5 /1 6 /6 8 1884 0 .5
EB-803A 5 /1 5 /6 8 1975 1.0
EB-771 8 /9 /6 8 1739 0 .4
EB-792A 7 /1 4 /6 5 1827 0 .8
EB-777 3 /1 1 /6 5 1795 0 .5
EB-780B 4 /2 0 /6 5 1916 1.2
EB-632 1 1 /2 5 /5 8 1550 0.2
EB-413 6 /6 /5 2 1473 1.2
EB-157 5 /8 /5 9 1552 0 .7
EB-510 5 /9 /5 1 1605 0 .7
EB-807A 5 /6 /6 6 1713 0 .3
EB-68 6 /2 0 /4 4 1817 3 .4
WBR-4 1 2 /9 /5 2 1863 0 .6
"1500 Foot Sand A q u i f e r 11
220.0 1 .5 0 .4 2 3 0 .0
6 7 .0 0.2 0 .0 3 2.2
4 2 0 .0 1.6 0 .7 3 00 .0
7 2 .0 0 .4 0 .0 4 .2
7 8 .0 0 .4 0.2 3 .2
7 5 .0 0 .6 0 .6 3 .2
6 0 7 .0 1 7 .0 3 .1 7 .4
7 4 .0 1. 7 0 .0 6 4 .8
77 .0 0 .4 0 .5 3 .5
9 6 .0 0 .0 0 .0 4 .1
6 7 .0 0 .4 0 .3 4 .0
88.0 0 .4 0 .0 2 .6
"1700 Foot Sand A q u i f e r "
6 7 .0 0 .8 0 .3 5 .0
7 0 .0 0.1 0 .1 3 .2
10.2 1 8 5 .1 4 0 .0 7 .6 1216
10 .5 166 .4 33 .0 7 .9 311
6 .7 61 1 .7 2 6 .6 7 .7 1916
11.0 1 7 6 .0 2 6 .0 8 .0 302
12 .0 1 8 4 .0 2 6 .0 7. 7 326
9 .2 1 7 1 .0 35 .0 8 .5 319
1 .4 3 8 2 .0 2 3 .0 7 .1 2960
10.0 1 8 3 .0 2 4 .0 8.2 317
9 .5 1 78 .0 3 1 .0 8.6 326
12.0 2 0 7 .0 2 3 .0 8 .8 390
9 .6 1 6 2 .0 3 6 .0 8 .3 279
10.0 2 0 8 .0 3 1 .0 7 .6 356
8.6 1 4 8 .0 3 0 .0 8 .4 287


















TABLE A - l
CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
Date T o t a l  ______
W ell  No. o f  Depth K+
Sample ( f t )
ppm
Na+ Ca++ MgH- c i - S°4*
HCO3 SiO,
S p e c i f i c  
pH Conductance  
fraicronihos)
"2000 Foot Sand A q u i f e r ”
EB-806B 5 /1 4 /6 8 2565 1.0 3 6 3 .0 3 .0 1 .0 3 5 0 .0 8 .8 371 .9 2 7 .8 7 .4 1943
WBR-100B 5 /1 6 /6 8 2448 0 .3 7 6 .0 0 .4 2 0.02 2.2 1 3 .0 2 0 3 .0 2 7 .8 8 .0 3 6 3 .3
WBR-106 5 /1 6 /6 8 2012 0 .6 105 .0 0 .5 0.02 2.2 10.0 270 .7 2 8 .3 8.0 417 .6
EB-778 5 /1 4 /6 8 2589 0 .6 2 3 0 .0 0 .4 0 .0 3 8 0 .0 9 .0 4 7 2 .6 2 6 .0 8 .3 908
EB-792B 7 /1 5 /6 5 2282 1 .0 9 3 .0 0 .6 0 .4 3 .2 10.0 2 3 1 .0 21.0 7 .8 393
EB-367 1 /1 0 /5 5 2061 0 .3 77 .0 1 .3 0.1 3 .0 7 .8 1 9 3 .0 2 4 .0 8.0 323
WBR-32 1 2 /3 0 /5 4 2096 0 .4 . 8 5 .0 0.8 0 .1 3 .0 10.0 2 0 5 .0 2 4 .0 7 .5 350
EB-754 1 1 /8 /6 7 2374 0 .4 8 4 .0 1.2 0.2 3 .1 8.8 205 .0 22.0 7 .9 347
EB-774 8 /9 /6 8 2145 0 .3 6 9 .0 0 .8 0 .0 3 .0 10.0 1 7 0 .0 22.0 7 .8 292
EB-781 4 /2 2 /6 5 2286 2 .3 6 99 .0 2 8 .0 1.2 1000.0 11.0 2 3 2 .0 22.0 7 .7 3600
EB-770 1 1 /8 /6 7 2082 0 .3 1 0 8 .0 0 .4 0 .0 3 .1 9 .6 2 7 9 .0 20.0 8.2 456
EB-444 5 /9 /5 1 2249 2.0 9 1 .0 1 .0 0 .3 5 .0 11.0 2 0 9 .0 2 4 .0 7 .5 350
EB-817 5 /1 3 /6 9 2284 1.2 9 0 .0 1.6 0.2 2 .5 12.0 2 3 5 .0 1 9 .0 7 .9 385
EB-456 5 /9 /5 1 1895 3 .2 83 .0 1 .3 0.2 3 .8 9 .0 1 8 6 .0 2 3 .0 8.8 347
EB-384 1 1 /2 8 /4 4 1919 3 .7 71 .0 3 .7 0.1 4 .0 7 .9 1 8 9 .0 2 6 .0 8.2 383
EE-70 1944 2075 3 .8 66.0 1 .7 0.2 3 .0 10.0 1 1 9 .0 2 7 .0 - -


















TABLE A - l
CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
Date T o t a l ppn S p e c i f i c  
C onductance 
fn ic ron-hos)
W ell  No. o f
Sar.iple
Depth
( f t )
K+ Na+ Ca+ + iAo Cl“ so7 hco~ sio2 pH i
EB-807B 5 /6 /6 6 2264 0 .4 9 4 .0 1.2 0 .0 2 .8 11.0 2 3 0 .0 21.0 7 .8 386




1 1 8 .0
A q u i f e r "
7 .2 2 4 8 .0 2 6 .0 8 .1 807
EB-468 3 /1 5 /4 8 2430 0 .4 86.0 0 .7 0 .5 2 .0 12.0 2 1 4 .0 2 3 .0 9 .2 273
EB-352 6 /2 2 /4 4 2413 5 .0 7 6 .0 1.2 0 .3 4 .0 8.1 1 9 5 .0 22.0 8 .7 325
EB-551 1 /5 /5 5 2300 0 .4 1 1 5 .0 0 .6 0.2 3 .5 9 .0 2 8 2 .0 2 4 .0 8 .7 452
EB-794 5 /1 5 /6 8 2709 0 .5 9 1 .0 0.22 0 .0 4 6.2 1 3 .0 2 2 0 .5 2 8 .3 8.1 437
EB-806B 5 /1 7 /6 8 2579 0 .8 7 7 .0 9 .0 4 .4 1 5 .0 11.0 2 2 0 .3 2 8 .3 7 .9 437
EB-783B 6 /2 2 /6 5 2675 1 .4 5 .0 2.0 0 .0 158 .0 0 .0 1010.0 1 9 .0 8 .3 2050
EB-804B 3 /3 /6 6 2765 0 .3 1 0 9 .0 2 .3 0.1 1.2 12.0 2 6 6 .0 2 3 .0 7 .8 447
EB-718 8 /9 /6 8 2380 0 .6 7 2 .0 1.8 0 .4 4 .5 8.6 179 .0 22.0 7 .8 292
EB-568 1 /4 /5 5 2449 0 .4 9 0 .0 0.8 0.1 3 .2 9 .4 2 1 9 .0 22.0 7 .6 284
EB-294 1 /1 0 /5 5 2278 0 .4 8 4 .0 0.2 0 .1 4 .9 8 .9 1 9 0 .0 1 9 .0 8 .9 337
EB-572 4 /1 0 /5 8 2511 0 .4 121.0 1.1  
"2800 Foot
0 .0  4 .8  
Sand A q u i f e r "
8.6 2 7 8 .0 2 5 .0 9 .1 483
EB-798 8 /1 8 /6 5 2649 0 .7 1 5 1 .0 1.1 0 .3 3 2 .0 6 .4 3 2 6 .0 20.0 8 .5 659

















TABLE A - l
CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
Date T o t a l ppm S p e c i f i c  
pH C onductance
fmicroirhos')
W ell  No. o f
Sample
Depth
( f t ) K+ Na+
Ca++ ]N*rf+-+ Cl" SCr4 ' HCCEj S i 0 2
EB-378 2 /4 /6 0 2777 0 .9 2 1 8 .0 1.2 0.2 2 3 .0 . 2 .3 5 0 8 .0 2 8 .0 8 .5  867
EB-517 8 /2 8 /5 2 2590 0 .8 1 52 .0 0 .8 0 .3 2 4 .0 6 .7 33 5 .0 2 5 .0 8 .6  626
EB-534 1 /1 0 /5 5 2808 0 .8 1 7 7 .0 1.2 0.2 3 3 .0 3 .6 4 1 7 .0 2 6 .0 8 .2  723
O '
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CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
epm
W ell  No.
K+ Na+ Ca++ Mg++ c i - SO^- HCO3
EB-586 0 .132 0 .8 2 4 5 .8 3 8
" A l l u v i a l  A q u i f e r "
3 .2 0 5  0 .423 0 .016 9 .488
EB-257 0 .0 4 3 0 .1 7 1 1 .996 0 .9 8 6 0 .4 2 3 0 .0 0 8 3 .600
EB-232 0 .0 8 1 0 .6 9 4 4 .1 9 1 2 .3 0 1 0 .107 0.002 7 .328
EB-68 0 .1 0 4 0 .9 9 8 6 .4 3 7 0 .9 8 6 0 .282 0 .0 3 3 7 .760
WBR-31 0 .0 4 8 0 .2 9 9 1 .696 0 .7 5 6 0 .163 0.000 2 .576
WBR-51 0 .0 6 6 5 .425 5 .139 2 .6 3 0 3.553 0.000 9 .472
EB-501 0 .0 5 7 2 .8 2 1 0 .4 4 9 0 .1 2 3 0 .417 0 .162 2 .560
EB-100 0 .0 6 1 0 .8 7 0 3 .093 1 .4 8 0 0 .2 0 3 0.020 5 .146
"S h a llo w  P l e i s t o c e n e  A q u i f e r "
EB-583 0 .0 4 3 2 .951 1 .297 0 .7 6 4 0 .282 0 .004 4 .672
EB-665 0 .0 3 3 2 .2 5 6 3.792 3 .452 2 .0 3 0 0 .0 4 5 7.392
EB-599 0 .0 3 8 4 .1 6 6 0 .4 0 4 0 .1 5 6 0 .3 3 8 0.000 4 .2 4 0
EB-631A 0 .0 7 6 7 .074 1 .147 0 .7 3 1 0 .592 0 .4 1 6 7.952



















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
epm
W ell  No.
K+ Na+ Ca++ MgH- c i - so HCO3
" U n i v e r s i t y  Sand A q u i f e r "
EB-819 0.020 3 .168 0 .7 4 8 0 .5 8 3 0 .282 0 .301 4 .001
EB-511 0 .052 3 .0 8 1 0 .6 9 8 0 .5 9 1 0 .1 1 3 0 .1 4 9 4 .1 7 0
EB-820 0 .2 3 0 3 .306 1 .596 0 .7 2 3 0 .1 7 4 0 .1 7 0 5 .0 8 0
"400 Foot Sand A q u i f e r "
EB-823 0 .015 5 .2 2 0 0 .1 9 9 0 .1 3 9 2 .2 8 4 0 .0 0 8 3 .343
EB-826 0.022 1 .085 0 .5 7 3 0 .2 7 9 0 .2 5 9 0 .4 7 8 1 .241
EB-822 0 .1 9 1 2 .6 0 4 1 .2 9 7 0 .7 6 4 0 .1 4 1 0 .145 4 .576
EB-825 0 .017 2 .3 8 7 0 .1 0 9 0 .1 0 6 0 .1 0 4 0 .3 7 8 2 .189
EB-818 0 .1 7 4 62 .930 6 .137 3 .9 4 5 4 9 .3 5 0 0 .145 23.702
EB-499 0 .052 2 .0 3 9 0 .1 9 9 0 .0 9 8 0 .2 3 4 0 .087 1 .920
EB-34 0 .061 1 .996 0 .194 0 .0 9 8 0 .1 9 4 0 .083 1 .920
EB-506 0 .081 1 .562 0 .2 7 9 0 .1 1 5 0 .2 5 6 0 .083 1 .600
EB-827 0 .063 0 .7 8 1 0 .3 6 9 0 .3 4 5 0 .1 8 6 0 .145 1 .239
EB-421 0 .1 3 5 1 .215 0 .6 9 8 0 .2 2 1 0 .3 1 0 0 .083 1 .856
EB-354 0 .1 0 2 1 .953 0 .3 7 9 0 .2 3 0 0 .1 9 1 0 .1 0 1 2 .336


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
epm
W ell No.
K+ Na+ Ca++ Mg** ci- SO£- HCO3
EB-155 0 .1 1 4 1.302 0 .648 0 .271 0 .2 2 5 0 .1 6 4 1 .904
EB-360 0 .132 1.345 1 .047 0 .4 7 6 0.282 0 .131 2 ,5 2 8
EB-703 0.012 6 .0 9 0 0 .189 0 .0 0 8 3 .272 0 .0 9 9 2 .9 0 1
EB-719 0.022 0 .710 0 .1 6 0 0 .0 8 0 0 .705 0 .017 0 .262
"600 Foot Sand Aquifer"
EB-824 0 .0 0 7 3 .558 0 .1 2 4 0 .0 6 9 0 .1 0 4 0 .4 1 6 3 .356
EB-793 0 .0 0 5 3 .124 0 .017 0 .0 0 9 0 .062 0 .2 4 1 2 .8 5
EB-806A 0 .025 3 .255 2 .994 2 .137 1 .410 0 .3 9 5 6 .607
EB-500 0 .2 6 7 2 8 .640 4 .7 6 0 2 .219 2 8 .2 0 0 0 .1 4 5 7 .736
EB-493 0 .0 8 6 12 .065 5 .039 1 .8 9 0 16 .553 0 .0 3 3 2 .384
EB-547 0 .0 4 8 1.562 0 .5 9 8 0 .1 8 0 0.211 0 .1 6 0 2 .032
EB-60 0.112 1.302 0 .6 9 8 0 .271 0 .169 0 .172 1 .984
EB-638 0.020 6 .430 0 .1 5 0 0 .0 4 0 3 .190 0.020 3 .360
EB-518 0.020 1.562 0 .5 4 8 0.221 0 .203 0 .1 9 5 1.952
EB-789A 0 .0 3 5 10 .300 0 .489 0 .3 9 0 8.021 0 .1 1 7 3 .065
WBR-42 0.022 2 .994 0 .174 0.000 0 .1 0 8 0 .1 7 8 2 .8 4 8
EB-473 0 .0 4 8 2 .517 0 .109 0 .042 0 .1 0 8 0 .1 2 8 2 .2 4 0


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
epm
W ell  No.
K+ Na+ Ca++ M g + + ci- SO” HCO3
1800 Foot Sand A q u i f e r "
EB-159 0.022 3 .240 0 .045 0 .005 0 .1 3 8 0 .229 2 .962
E3-120 0 .066 3 .168 0 .109 0 .0 0 8 0 .084 0 .2 0 8 2 .5 6
II1000 Foot Sand A q u i f e r "
WBR-104 0.101 3.211 0 .2 3 9 1 .397 2 .2 5 6 0 .2 1 8 2 .502
II1200 Foot Sand A q u i f e r "
EB-782A 0.010 13 .888 0 .074 0.020 8 .4 6 0 0 .145 5 .391
EB-780A 0 .031 14 .500 0 .9 9 8 0 .2 9 1 12 .977 0 .117 2 .704
EB-805 0 .036 21 .740 0 .7 4 8 0 .2 5 1 19 .183 0.112 2 .917
EB-756 0 .0 0 8 2 .8 7 0 0 .050 0 .0 5 0 0.121 0 .204 2 .622
WBR-5 0.012 3 .045 0 .009 0.000 0 .0 9 3 0 .2 0 6 2 .7 2 0
EB-363 0 .084 2 .827 0 .069 0 .032 0.112 0 .1 9 5 2 .442
EB-653 0 .0 0 7 2 .7 7 0 .059 0 .0 4 1 0 .1 4 9 0 .2 0 8 2 .460
EB-403 0 .015 2 .9 0 0 .009 0 .024 0 .1 2 6 0 .191 2 .5 9 0
EB-219 0.020 4 .0 7 0 .044 0 .0 1 6 0 .987 0 .2 2 8 2 .7 8 0
EB-35 0.020 3 .2 1 0.000 0.000 0.121 0 .2 2 8 2 .7 8 0






















Ca++ Mg'* c i - S0£ " HCO3




















0 .0 1 3
0 .031
0 .005
0 .0 3 0
0 .017
0 .0 1 7













2 .9 0 0  
3 .826
2 .9 0 0
3 .030
0 .072
0 .0 1 0
0 .077
0 .0 2 0
0 .020
0 .0 3 0
0 .8 4 8
0 .0 8 4
0 .0 1 9







0 .0 2 0
0 .0 5 0
0 .251
0 .0 0 5






8 .4 6 0
0 .1 1 8
0 .0 9 0
0 .0 9 0
2 1 .045
0 .1 3 5
0 .0 9 8
0 .1 1 5
0 .112
0 .0 7 3
" 1700 Foot Sand A q u i f e r '
0 .0 3 9
0 .0 0 4
0 .024
0 .0 0 8
0 .1 4 1
0 .0 9 0
0 .212
0 .2184
0 .1 3 9
0 .2 2 9
0 .2 5 0
0 .192
0 .0 2 9
0 .2 0 8
0 .1 9 7
0 .2 4 9
0 .1 9 9
0 .2 0 8
0 .1 7 8









2 .8 4 8
3 .310
2 .5 9 0
3 .409
2 .3 6 0



















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
epm
W ell No.
K+ Na+ C a * ’ Mg++ c i - SO4- HCO3
1'2000 Foot Sand A q u i f e r "
EB-8C3B 0 .025 15 .75 0 .1 4 9 0 .082 9 .8 7 0 .1 8 3 5 .9 5 1
WBR-100B 0 .009 3 .298 0 .0 2 6 0.002 0 .062 0 .2 7 0 3 .248
W3R-106 0 .0 1 5 4 .557 0 .0 2 4 0.002 0 .062 0 .2 0 8 4 .332
EB-778 0 .015 9 .982 0 .0 1 9 0 .0 0 3 2 .256 0 .1 8 7 7 .561
EB-792B 0 .025 4 .050 0 .0 3 0 0 .0 3 0 0 .0 9 0 0 .2 0 8 3 .786
EB-36 7 0 .007 3 .34 0 .0 6 4 0 .0 0 8 0 .0 8 4 0 .162 3 .080
WBR-32 0.010 3 .680 0 .0 3 9 0 .0 0 8 0 .084 0 .2 0 8 3 .280
EB-754 0.010 3.652 0 .0 6 0 0.020 0 .087 0 .1 8 3 3 .360
EB-7 74 0 .0 0 8 3 .000 0 .0 4 0 0.000 0 .085 0 .2 0 8 2 .7 8 6
EB-781 0 .0 6 0 3 0 .400 1 .896 0.102 2 8 .210 0 .2 2 9 3.802
EB-770 0 .0 0 8 4 .6 9 6 0.020 0.000 0 .087 0.200 4 .573
EB-444 0 .051 3 .940 0 .0 4 9 0 .0 2 4 0 .1 4 1 0 .2 2 8 3 .340
EB-817 0 .0 3 1 3 .9 1 3 0 .0 8 0 0.020 0 .071 0 .2 5 0 3 .852
EB-456 0 .0 8 1 3 .610 0 .0 6 4 0 .0 1 6 0 .107 0 .1 8 7 3 .048
EB-384 0 .0 9 4 3 .088 0 .1 8 4 0 .0 0 8 0.112 0 .164 3 .097
EB-70 0 .097 2 .8 7 1 0 .0 8 4 0 .0 1 6 0 .084 0 .2 0 8 1 .9 5 0


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
epm
W ell  No.
K+ Na+ Ca'H" Mg++ C l" S0£ - HCO3
EB-807B 0.010 4 .087 0 .0 6 0 0.000 0 .079 0 .2 2 9 3 .770
EB783A 0 .0 4 0 7 .440 0 .0 9 5 0 .0 4 5 3 .329 0 .1 5 0 4 .065
"2400 Foot Sand A q u i f e r "
EB-468 0.010 3 .741 0 .0 3 4 0 .0 4 1 0 .0 5 6 0 .249 3 .507
EB-352 0 .1 2 7 3 .306 0 .0 5 9 0 .0 2 4 0.112 0 .1 6 8 3 .196
EB-551 0.010 5 .002 0 .029 0 .0 1 6 0 .0 9 8 0 .187 4 .621
EB-794 0.012 3 .949 0.010 0 .0 0 3 0 .1 7 4 0 .2 7 0 3 .528
EB-806B 0.022 3 .341 0 .4 4 9 0 .3 6 1 0 .4 2 3 0 .2 2 8 3 .525
EB-783B 0 .035 2 1 .8 0 0 0.100 0 .000 4 .457 0.000 16 .544
EB-804B 0 .0 0 8 4 .739 0 .1 1 5 0 .0 0 5 0 .0 3 4 0 .2 5 0 4 .3 6 0
EB-718 0 .015 3 .131 0 .0 9 0 0 .0 3 0 0 .127 0 .1 7 9 2 .934
EB-568 0.010 3 .9 0 0 0 .0 3 9 0 .0 0 8 0 .0 9 0 .195 3 .500
EB-294 0.010 3 .6 4 0 0 .0 0 9 0 .0 0 8 0 .1 3 8 0 .185 3 .040
EB-572 0.010 5 .2 5 0 0 .0 5 4 0.000 0 .1 3 5 0 .1 7 8 4 .440
"2800 Foot Sand A q u i f e r "
EB-798 0 .019 6 .5 6 0 0 .0 5 5 0 .0 2 5 0 .9 0 3 0 .1 3 3 5 .3 4 3
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CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
p e r c e n t  epm
e l l  No.
K+ Na+ Ca++ Mg++ C l- SO4 HCO3
H ydrochem ica l  
F a c ie s
" A l l u v i a l  A q u i f e r "
EB-586 0.66 4 .1 3 29 .29 16 .08 2.12 0 .0 8 47 .6 0 Ca>Mg:HC03
EB-257 0 .5 2 14 .24 2 4 .25 1 1 .9 8 5 .1 4 0 .10 43 .74 Ca>Na>Mg:HC03>Cl
EB-232 0 .5 5 4 .7 2 28 .50 15 .65 0 .7 2 0.01 49 .82 Ca>Mg:HC03
EB-68 0.66 6.01 38 .77 5 .9 4 1 .69 0 .1 9 46 .74 Ca>Na>Mg:HC03
WBR-31 0 .8 7 5 .4 0 30.62 13 .64 2 .9 5 0 .00 4 6 .49 Ca>Mg>Na: HCO3
WBR-51 0 .2 5 2 0 .6 3 19 .55 10.00 13 .51 0 .00 36 .03 Na>Ca>Mg:HC03>Cl
EB-501 0 .8 7 4 2 .8 0 6 .8 1 1 .8 7 6 .3 3 2 .4 6 38 .84 Na>Ca:HC03>Cl
EB-100 0 .5 6 8.00 28 .44 13 .61 1.86 0 .1 8 47 .32 Ca>Mg>Na: HCO3
"S h a llo w  P l e i s t o c e n e  A q u i f e r "
EB-583 0 .4 3 2 9 .4 6 12 .95 7 .6 3 2 .8 1 0 .0 4 4 6 .65 Na>Ca>Mg:HC03
EB-665 0 .17 11 .87 19 .95 1 8 .16 10.68 0 .2 4 38 .89 Ca>Mg>Na:HC03>Cl
EB-599 0 .4 0 4 4 .5 9 4 .3 2 1 .6 7 3 .62 0 .00 4 5 .3 8 Na:HC03
EB-631A 0.4 2 39 .32 6 .37 4 .0 6 3 .2 9 2 .3 1 44 .20 Na>Ca:HC03
EB-681 0 .3 3 39 .12 7 .64 3 .4 3 2 .3 2 0 .00 4 7 .1 3 Na>Ca:HC0j
VO
TABLE A -3
CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
p e r c e n t  epm
W ell No. H ydrochem ica l
K+ Na+ Ca++ Mg++ Cl* SO? HCO3 F a c ie s
" U n i v e r s i t y  Sand A q u i f e r "
EB-819 0.22 39 .79 8.22 6 .4 0 3 .0 9 3 .47 4 3 .94 Na>Ca>Mg:HC03
EB-511 0 .5 9 3 4 .7 8 7 .8 8 6.68 1 .2 7 1 .6 9 4 7 .07 Na>Ca>Mg:HC03
EB-820 2 .0 3 2 9 .3 1 14 .15 6 .4 1 1 .5 4 1 .5 0 4 5 .0 3 Na>Ca>Mg:HC03
"400 Foot Sand A q u i f e r "
EB-823 0 .1 3 4 6 .5 6 1 .7 8 1 .2 4 20 .37 0 .07 29 .82 Na:HC03>Cl
EB-826 0 .5 8 2 7 .5 3 14 .56 7 .0 9 6 .5 8 12 .14 3 1 .50 Na>Ca>Mg:HC03>S04>Cl
EB-822 1 .96 2 6 .7 8 13 .34 7 .8 6 1 .4 5 1 .4 9 4 7 .0 8 Na>Ca>Mg:HC03
F.B-825 0 .3 4 5 .0 9 2 .0 7 2.01 1 .9 7 7 .1 5 4 1 .36 Na:HC0_>S0. 3 4
EB-818b 0.11 4 2 .9 8 4 .1 9 2 .6 9 3 3 .7 1 0 .0 9 16 .19 Na:Cl>HC03
EB-499 1 .1 3 4 4 .0 3 4 .3 0 2.12 5 .0 5 1.88 4 1 .45 Na:HC03>Cl
EB-34 1 .33 43 .89 4 .2 7 2 .1 6 4 .2 7 1 .82 4 2 .21 Na:HC03
EB-506 2 .0 5 39 .27 7 .02 2 .8 9 6 .4 5 2 .0 9 40 .21 Na>Ca:HC03>Cl
EB-827 2.00 2 4 .9 6 11 .79 11.02 5 .9 4 4 .6 5 39 .61 Na>Ca>Mg:HC03>Cl
EB-421 2 .9 8 2 6 .8 8 1 5 .45 4 .9 0 6 .86 1 .84 4 1 .0 6 Na>Ca:HC03>Cl
EB-354 1.92 36 .89 7 .1 6 4 .3 4 3 .6 2 1 .92 44 .12 Na>Ca:HC03


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
p e r c e n t  epm
e l l  No.
K+ Na+ Ca+* Mg++ Cl~ S05 HCO3
H ydrochem ica l  
F a c ie s
EB-155 2 .4 7 28 .11 14 .00 5 .85 4 .8 7 3 .5 4 4 1 .1 1 Na>Ca>Mg:HC03
EB-360 2 .2 3 22 .6 3 17 .63 8.02 4 .7 4 2.20 42 .5 3 Na>Ca>Mg:HC03
EB-703 0 .0 9 48 .4 4 1 .5 0 0 .0 6 26 .02 0 .7 8 23 .07 Na:Cl>HC03
EB-719 1.12 36 .29 8 .17 4 .0 8 36 .04 0.86 13 .39 Na>Ca:Cl>HC03
”600 Foot Sand A q u i f e r "
EB-824 0 .0 9 46 .6 0 1 .6 3 0 .9 0 1 .3 6 5 .4 4 43 .94 Na;HC03>S0 4
EB-793 0 .0 8 49.47 0 .2 8 0 .1 5 0 .9 8 3 .8 1 45 .1 9 Na:HC03
EB-806A 0 .1 5 19 .34 17 .79 12 .7 0 8 .3 8 2 .3 4 39 .27 Na>Ca>Mg:HC03>Cl
EB-500 0 .3 7 39 .79 6 .62 3 .0 8 39 .17 0 .20 10 .74 Na>Ca:Cl>HC03
EB-493 0.22 31. 70 13 .24 4 .9 6 4 3 .5 0 0 .0 8 6 .2 6 Na>Ca:Cl>HC03
EB-547 1.00 32 .59 12 .49 3 .77 4 .4 1 3 .3 3 4 2 .3 8 Na>Ca:HC03
EB-60 2 .3 8 27 .64 14 .83 5 .7 5 3 .5 9 3 .6 6 42 .12 Na>Ca>Mg:HC03
EB-638 0 .1 5 48 .67 1 .1 3 0 .3 0 24 .14 0 .1 5 2 5 .4 3 Na:HC03>Cl
EB-518 0 .4 3 33 .2 1 11.66 4 .7 1 4 .3 1 4 .1 5 41 .49 Na>Ca:HC03
EB-789A 0 .1 5 45 .9 6 2 .1 8 1 .74 35 .75 0 .5 2 13 .67 Na:Cl>HC03
WBR-42 0 .3 6 47 .3 3 2 .7 6 0.00 '  1 .6 9 2 .8 2 45 .02 Na:HC03
EB-473 0 .9 3 48 .45 2.11 0 .8 2 2 .0 8 2 .4 8 43 .1 1 Na:HC03


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
W ell No.
p e r c e n t  epm
K+ Na+ Ca++ Mg-n- C l- SO? HCO3
H ydrochem ica l  
F a c ie s
"800 Foot Sand A q u i f e r "
EB-159 0 .3 6 48 .77 0 .6 7 0 .0 7 2 .0 7 3 .4 4 4 4 .58 Na:HC03
EB-120 1 .0 6 51 .07 1 .75 0.12 1 .3 5 3 .3 5 14 .27 Na:HC03
"1000 Foot Sand A q u i f e r "
WBR-104 1.02 32 .35 2 .4 1 14 .07 22.72 2 .20 2 5 .2 0 Na>Hg:HC03 >CL
"1200 Foot Sand A q u i f e r "
EB-782A 0 .0 3 4 9 .61 0 .2 6 0 .0 7 30 .22 0 .5 2 1 9 .26 Na:Cl>HC03
EB-780A 0 .0 9 4 5 .85 3 .1 5 0 .9 2 4 1 .04 0 .3 7 8 .5 5 Na:Cl>HC03
EB-805 0 .0 8 48 .32 1.66 0 .5 5 42 .64 0 .2 4 6 .4 8 Na:Cl>HCO3
EB-756 0 .1 3 4 8 .43 0 .8 4 0 .8 4 2 .0 4 3 .4 4 4 4 .25 Na:HC03
WBR-5 0.20 5 0 .30 0 .1 4 0.00 1.52 3 .3 8 44 .69 Na:HC03
EB-363 1 .45 49 .07 1 .1 9 0 .5 5 1 .9 4 3 .3 8 4 2 .3 8 Na:HC03
EB-653 0.12 48 .64 1 .0 3 0 .7 2 2 .6 1 3 .6 5 4 3 .2 0 Na:HC03
EB-403 0 .2 5 49 .53 0 .1 5 0 .4 0 2 .1 5 3 .2 6 4 4 .23 Na:HC03
EB-219 0 .2 4 4 9 .9 6 0 .5 4 0 .1 9 12.11 2 .7 9 34 .13 Na:HC03>Cl
EB-35 0 .3 1 50 .47 0.00 0.00 1 .9 0 3 .5 8 4 3 .7 1 Na:HC03


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
W ell No.
p e r c e n t  epra
K+ Na+ Ca** Mg++ C l" S02J HCO3
H ydrochem ica l
F a c ie s
"1500 Foot Sand A q u i f e r "
EB-782B 0 .0 4 4 9 .4 1 0 .3 7 0 .1 6 33 .56 1 .0 9 1 5 .3 3 Na:Cl>HC03
WBR-100A 2 .2 4 4 8 .46 0 .1 8 0 .0 4 1 .03 3 .6 3 4 4 .3 8 Na:HC03
EB-803A 0 .0 6 4 9 .5 6 0 .21 0 .1 5 2 3 .0 0 .3 7 2 6 .6 1 Na:HC03>Cl
EE-771 0 .1 5 4 8 .97 0 .3 1 0 .00 1 .8 4 3 .5 8 4 5 .12 Na:HC03
EB-792A 0 .2 9 4 9 .8 8 0 .2 9 0 .2 9 1 .32 3 .6 6 4 4 .2 4 Na:HC03
EB-77 7 0 .20 5 0 .7 8 0 .4 6 0 .7 7 1 .3 9 2 .9 7 4 3 .4 0 Na:HC03
EB-780B 0 .0 5 4 8 .1 1 1 .5 4 0 .4 5 38 .35 0 .0 5 1 1 .41 Na:Cl>HC03
EB-632 0 .0 7 4 8 .3 5 1 .27 0 .0 7 2 .0 3 3 .12 4 5 .0 5 Na:HC03
EB-413 0 .4 6 5 0 .80 0 .3 0 0 .6 2 1 .5 0 3 .0 0 4 3 .2 9 Na:HC03
EB-157 0 .21 5 2 .9 8 0 .00 0.00 1 .4 6 3 .1 7 4 2 .1 6 Na:HC03
EB-510 0 .2 9 4 9 .47 0 .3 2 0 .4 0 1 .91 3 .3 9 4 4 .1 9 Na:HC03
EB-807A 0.10 5 0 .7 1 0 .2 6 0.00 0 .9 6 2 .7 5 4 5 .1 8 Na:HC03
"1700 F oo t  Sand A q u i f e r "
EB-68 1 .5 0 50 .62 0 .68 0 .4 1 2 .4 6 3 .1 0 4 1 .2 0 Na:HC03



















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
p e r c e n t  e p m _____________________________
W ell No. H ydrochem ica l
K+  Na+ Ca++ Mg*4- C l“  S03 HCO3 F a c ie s
" 2000 Foot Sand A q u i f e r "
EB-803B 0 .0 7 4 9 .2 0 0 .4 6 0 .2 5 30 .82 0 .5 7 1 8 .5 8 Na:Cl>HC03
WBR-100B 0 .1 4 47 .67 0 .3 8 0.02 0 .8 9 3 .9 0 4 6 .95 Na:HC03
WBR-106 0 .1 7 49 .52 0 .2 7 0 .01 0 .6 7 2 .2 6 4 7 .0 8 Na:HC03
EB-778 0 .0 7 49 .84 0 .0 9 0 .01 1 1 .26 0 .9 3 37 .76 Na:HC03>Cl
EB-792B 0 .3 0 49 .27 0 .3 6 0 .3 6 1 .0 9 2 .5 3 4 6 .0 6 Na:HC03
EB-367 0.10 4 9 .51 0 .9 4 0 .11 1 .2 4 2 .4 0 4 5 .6 6 Na:HC03
WBR-32 0 .1 3 50 .34 0 .5 3 0 .10 1 .1 4 2 .8 4 4 5 .87 Na:HC03
EB-754 0 .1 3 4 9 .53 0 .8 1 0 .2 7 1 .1 8 2 .4 8 4 5 .5 7 Na:HC03
EB-774 0 .1 3 48 .96 0 .6 5 0 .00 1 .3 8 3 .3 9 4 5 .4 7 Na:HC03
EB-781 0 .0 9 4 6 .9 8 2 .9 3 0 .1 5 4 3 .6 0 0 .3 5 5 .8 7 Na:Cl>HC03
EB-770 0 .0 8 48 .99 0.20 0 .00 0 .9 0 2 .0 8 4 7 .71 Na:HC03
EB-444 0 .6 5 50 .68 0 .6 3 0 .3 0 1 .8 1 2 .9 3 4 2 .9 6 Na:HC03
EB-817 0 .3 7 47 .62 0 .9 7 0 .2 4 0.86 3 .0 4 4 6 .87 Na:HC03
EB-456 1 .1 3 5 0 .75 0 .8 9 0.22 1 .5 0 2 .6 2 4 2 .8 5 Na:HC03
EB-384 1.39 4 5 .76 2 .72 0 .11 1 .6 5 2 .4 3 4 5 .9 0 Na:HC03
EB-70 1.82 5 4 .06 1 .5 8 0 .3 0 1 .5 8 3 .9 1 36 .72 Na: HC03


















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
W ell No.
p e r c e n t  epra
K+ Na+ Ca44" Mg"*"*" Cl” s o ; HCO3
H ydrochem ica l
F a c ie s
EB-807B 0.12 4 9 .62 0 .7 2 0 .00 0 .9 5 2 .7 8 4 5 .7 8 Na:HC03
EB-783A 0 .2 6 4 9 .06 0 .6 2 0 .2 9 2 1 .95 0 .9 8 2 6 .8 0 Na:HC03>Cl
"2400 Foot Sand A q u i f e r "
EB-468 0 .1 3 48 .97 0 .4 4 0 .5 3 0 .7 3 3 .2 6 4 5 .9 1 Na:HC03
EB-352 1 .8 1 4 7 .2 8 0 .8 4 0 .3 4 1 .6 0 2 .4 0 4 5 .7 0 Na:HC03
EB-551 0.10 5 0 .2 0 0 .2 9 0 .1 6 0 .9 8 1 .8 7 4 6 .3 8 Na:HC03
EB-794 0 .1 6 49 .67 0 .1 3 0 .0 4 2 .1 9 3 .4 0 4 4 .3 8 Na:HC03
EB-806B 0 .2 6 4 0 .01 5 .3 7 4 .3 2 5 .0 6 2 .7 3 4 2 .2 0 Na>Ca:HC03>Cl
EB-783B 0 .0 8 50.77 0 .2 3 0 .00 1 0 .38 0 .00 3 8 .5 3 Na:HC03>Cl
EB-804B 0 .0 8 49 .82 1.20 0 .0 5 0 .3 5 2 .6 2 45 .84 Na:HC03
EB-718 0 .2 3 48 .12 1 .3 8 0 .4 6 1 .9 5 2 .7 5 4 5 .0 9 Na:HC03
EB-568 0.12 50.37 0 .5 0 0 .10 1 .1 6 2 .5 1 4 5 .2 0 Na:HC03
EB-294 0 .1 4 51 .77 0.12 0.11 1 .9 6 2 .6 3 4 3 .2 4 Na:HC03
EB572 0 .0 9 52 .15 0 .5 3 0 .00 1 .3 4 1 .7 6 4 4 .1 0 Na:HC03
"2800 .Foot Sand A q u i f e r "  .
EB-798 0 .1 4 5 0 .31 0 .4 2 0 .1 9 6 .9 2 1.02 4 0 .9 8 Na:HC03>Cl



















CHEMICAL ANALYSES OF THE GROUND WATER IN THE BATON ROUGE AREA, LOUISIANA
p e r c e n t  epm
W ell No. H ydrochem ica l
K+ Na+ Ca++ Mg++ C l-  SO? HCO3 F a c ie s
EB-378 0.11 5 1 .49 0 .3 2 0 .0 8 3 .52 0 .2 5 4 4 .1 9 Na:HC03
EB-517 0 .1 5 5 1 .29 0 .3 0 0 .1 8 5 .2 6 1 .0 8 4 1 .7 1 Na:HC03>Cl
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SOLUBILITY VALUES IN THE GROUND WATER OF THE BATON ROUGE, LOUISIANA, AREA
K '*  AK** K* * AK**
CaC03 CaC03 CaMg(C03 >2 CaMg(C03>2 log[K + ] / [ H + ] lo g [H 4Si(>4 ]
1 0 -10 1 0 -20
" A l l u v i a l  A q u i f e r "
EB-586 100 .58 + 1 .01 5708 .64 + 1 .85 3 .16 -  3 .2 6
EB-257 31.34 -  0 .3 7 4 91 .24 -  0 .7 5 3 .00 -  3 .3 8
EB-232 58 .94 + 0 .1 8 1950 .41 -  0 .0 2 2 .96 -  3 .17
EB-68 118 .18 + 1 .36 2192 .61 + 0 .0 9 3 .1 7 -  3 .3 0
WBR-31 15.64 -  0 .6 8 110 .19 -  0 .9 4 2 .9 5 -  3 .2 7
WBR-51 52 .16 + 0 .0 4 1437.35 -  0 .2 8 2 .6 6 -  3 .19
EB-501 10.65 -  0 .7 8 31.37 -  0 .9 8 3 .4 3 -  3 .3 0
EB-100 8 0 .63 + 0 .6 1 3162.32 + 0 .5 8 3 .2 4 -  3 .2 4
"S h a llo w  P l e i s t o c e n e A q u i f e r "
EB-583 16.09 -  0 .6 8 154 .84 -  0 .9 2 2 .8 0 -  3 .1 7
EB-665 82 .13 + 0 .6 4 6 30 2 .1 1 + 2 .1 5 2. 76 -  3 .2 8
EB-599 24 .17 -  0 .5 2 228 .22 -  0 .8 8 3 .45 -  5 .7 0
EB-631A 35.69 -  0 .2 9 8 29 .21 -  0 .5 8 3 .2 3 -  3 .5 0
EB-681 82 .97 + 0 .6 6 3157.64 + 0 .5 7 3 .4 0 -  3 .5 2
-  [C a)[C 03 ]
KIAP [Ca][M g][C03 J"


















SOLUBILITY VALUES IN THE GROUND WATER OF THE BATON ROUGE, LOUISIANA, AREA
K '* AK** K '* AK**
W ell  No. CaCO^ CaC03 CaMg(C03) 2 CaMg(C03) 2 log[K + ] / [H + ) log[H ^SiO
I Q '10 io -20 >
" U n i v e r s i t y  Sand1"
EB-819 104.70 + 1 .09 8659.85 + 3 .32 3 .5 8 -  3 .19
EB-511 32.47 -  0 .3 5 904 .8 3 -  0 .5 4 3 .49 -  3 .1 7
EB-820 134.26 + 1 .6 8 8291.47 + 3 .14 3.32 -  3 .2 1
" 4 0 0 - f t  Sand A q u i f e r "
EB-823 1 .38 -  0 .9 7 1 .6 4 -  0 .9 9 4 .4 9 -  3 .2 4
EB-826 5 .3 1 -  0 .9 0 13.82 -  0 .9 9 2 .9 3 -  3 .06
EB-822 3404.46 + 6 7 .0 8 6 ,9 2 4 ,8 5 5 .4 3 + 3461 .40 5 .7 6 -  3 .2 4
EB-825 5 .79 -  0 .8 8 33 .0 0 -  0 .9 8 3 .3 1 -  3 .1 7
EB-818 630 .74 + 11 .61 2 7 9 ,9 2 1 .5 1 +138 .96 3 .83 -  3 .1 8
EB-499 1.12 -  0 .9 7 0 .6 3 -  0 .9 9 2 .8 9 -  2 .92
EB-34 2 .9 1 -  0 .9 4 4 .3 4 -  0 .9 9 3 .36 -  2 .8 7
EB-506 0 .6 8 -  0 .9 8 0 .1 9 -  0 .9 9 2 .7 8 -  2 .8 7
EB-827 5 .7 8 -  0 .8 8 31.47 -  0 .9 8 3 .57 -  3 .10
EB-421 19 .88 -  0 .6 0 126 .51 -  0 .9 3 4 .0 0 -  3 .09
EB-354 10 .67 -  0 .7 8 69 .7 5 -  0 .9 6 3 .7 8 -  3 .07
EB-357 37.29 -  0 .2 5 1 ,0 6 5 .3 0 -  0 .4 6 4 .5 3 -  3 .1 1
EB-155 7 .51 -  0 .8 5 23 .7 7 -  0 .9 8 3 .5 3 -  3 .09
EB-360 19 .44 -  0 .6 1 173 .56 -  0 .9 1 3 .69 -  3 .0 8
EB-719 0 .0 0 -  1 .00 0 .0 0 -  1 .0 0 1 .34 -  3 .77
" 6 0 0 - f t  Sand A q u i f e r "
EB-824 0 .7 6 -  0 .9 8 0 .3 2 -  0 .9 9 1 .85 -  3 .19
EB-793 1.52 -  0 .9 7 1 .2 9 -  0 .9 9 2 .9 2 -  3 .27
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K '*  
CaMg(C03) 2
i o - 20
AK**
CaMg(C03) 2 log[K + ] / [H + ] lo g fH 4S i0 4 ]
EB-798 15 .56 -  0 .6 8
" 2 8 0 0 - f t  Sand A q u i f e r "
109.42  -  0 .9 4 3.72 -  3 .47
EB-578B 29 .60 -  0 .4 0 221.65 -  0 .8 8 4 .2 0 -  3 .43
EB-378 2 4 .76 -  0 .5 0 171.37 -  0 .9 1 3 .82 -  3 .33
EB-517 18 .40 -  0 .6 3 164.83 -  0 .9 1 3 .87 -  3 .38
EB-534 10 .35 -  0 .7 9 2 9 .60 -  0 .9 8 3.46 -  3 .36
sC
APPENDIX C
CALCULATION OF A K
C onvers ion  o f  th e  A n a l y t i c a l  Chemical Data 
f o r  use in  E q u i l ib r iu m  S tu d ie s
I n d iv id u a l  chem ica l  a n a ly s e s  o f  th e  ground w a te r  were 
c o n v e r te d  from p a r t s  per  m i l l i o n  to  m o l a l i t y ,  by th e  fo rm u la :
m o l a l i t y ----------p a r t s  p e r  m i l l i o n ---------------  x l g 3
fo rm ula  w e ig h t
e q u iv a l e n t  pe r  m i l l i o n   x ( i i )
v a le n c e  o f  th e  ion
L a te r  m o la l i t y  was used to  c a l c u l a t e  the  io n ic  s t r e n g t h  
( I )  of the  s o lu t i o n s  by th e  r e l a t i o n s h i p :
I  = z . 2 ( i i i )
»
where m is  m o la l i t y  o f  i  ion  and z .  i s  charge  on th e  i  io n .  The 
i  J-
a c t i v i t y  c o e f f i c i e n t  ,v  may be de te rm ined  f o r  th e  i n d iv i d u a l  ions 
by u s in g  the  Debye-Huckel e q u a t io n :
A z^2
- log  7 .  =
1 + a°. B V T ~  ( iv )
where A and B a re  te m p e ra tu re  dependen t c o n s ta n t s  o f  the  s o l v e n t ,  
z^ i s  the  charge  on the  io n ,  a°̂  i s  the  e f f e c t i v e  d ia m e te r  o f  the  
ion  and I  i s  the  io n ic  s t r e n g t h .  The c o n s ta n t s  f o r  use in  the  
above e q u a t io n  a re  compiled in  G a r re l s  and C h r i s t  (19 6 5 ) .  The
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
a c t i v i t y  or e f f e c t i v e  c o n c e n t r a t i o n  o f  th e  ion  in  s o l u t i o n  may 
be o b ta in e d  by m u l t ip ly in g  m o la l i t y  by th e  a c t i v i t y  c o e f f i c i e n t :
a i  = ok y i  (v)
where <* i s  a c t i v i t y  o f  th e  io n .  The c a l c u l a t e d  a c t i v i t i e s  o f  the  
m ajor chem ica l  c o n s t i t u e n t s  o f  th e  ground w a te r  sam ples in  th e  
B aton Rouge a r e a  a r e  l i s t e d  in  Appendix B, Tab le  B - l
Chemical Com position  o f  Ground W ater As A
F u n c t io n  of S o l u b i l i t y  of A q u i fe r  M in e ra ls
The d i s s o l v e d - i o n  a c t i v i t y  produc c KIAP o f  th e  commonly 
o c c u r r in g  c a rb o n a te  m in e ra ls  such a s  c a l c i t e  and d o lo m i te ,  which 
presum ably  may have d i s s o lv e d  to  produce th e  p r e s e n t  chem ica l  
c h a r a c t e r  in  th e  ground w a te r ,  may be c a l c u l a t e d  from th e  a p p ro ­
p r i a t e  chem ica l  r e a c t i o n ,  in  the  case  o f  c a l c i t e  in  e q u i l i b r i u m  
w i th  i t s  d i s s o c i a t i o n  p ro d u c ts :
2+  2 ~CaC03 =  Ca + CO3
The e q u i l i b r i u m  c o n s ta n t  f o r  such a  r e a c t i o n  would be 
( G a r r e ls  and C h r i s t ,  1965):
^ c a l c i t e  = Cc^ ]  [o2 .l]_________  * 10®*"* ( v i )
[CaCoJ
S in c e  the  a c t i v i t y  of pure o r  n e a r ly  pure  CaCO^ a t  25° 
a t  1 a tm . p r e s s u r e  may be a s s ig n e d  u n i t y ,  e q u a t io n  ( v i )  can a l s o  
be w r i t t e n  a s :
Kc a l c i t e  = |c a +^j [ c O ^ J  ( v i i )
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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The a c t i v i t y  o f  the  c a rb o n a te  ion can be c a l c u l a t e d  from 
th e  pH and measured b ic a r b o n a te  v a lu e s  by:
S i m i l a r l y ,  Kj^p fo r  d o lo m ite  may a l s o  be c a l c u l a t e d  as 
fo l lo w s  from the  e q u a t io n  f o r  the  d i s s o l u t i o n  o f  d o lo m ite :
where the  e q u i l ib r iu m  c o n s ta n t  fo r  th e  above r e a c t i o n  may be 
r e p r e s e n te d  by:
tak e n  as  c lo s e  to  many e q u i l i b r i u m  v a lu e s  d e r iv e d  fo r  d o lo m ite .  
T h is  v a r i a b i l i t y  has g iven  r i s e  to  much d i s c u s s io n  (Back e t  a l . ,  
1966; C a rp e tn e r  and M i l l e r ,  1969).
C a lc u la te d  v a lu e s  o f  Kj^p f o r  d o lo m ite  and c a l c i t e  a r e  
l i s t e d  in  Appendix B, Table  B -2 .
S o l u b i l i t y  s tu d i e s  of gypsum were no t made because  gypsum 
was not found d u r in g  the  m in e r a lo g ic a l  s t u d i e s  and the  SO^ c o n te n t  
in  the  ground w a te r  was v e ry  low. S im i la r  c a l c u l a t i o n  can a l s o  be
^HCO" = — 1
[ hco; ]
1 0 '10-3 ( v i i i )
CaMg (C03) 2 = Ca2+ + Mg 2+ + 2CO-J2 ( ix )




There i s  a wide range of s p e c u l a t i o n  in th e  Kgp v a lu e  o f  d o lo m ite  a t  
low tem p e ra tu re  (2 5 °C ) , which ran g e s  between 10"3^ ’2 (Hsu, 1963) 
and 1 0 -19-3 ( G a r re ls  e t  a l . ,  1960). A va lue  o f  10’ 32**3 may be
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made f o r  o th e r  m in e r a l s .  Any w a te r  s a t u r a t e d  or o v e r s a tu r a te d  w ith  
pure CaCO-j i s  even more so f o r  a r a g o n i t e  or h igh  Mg c a l c i t e  s in c e  
th e s e  a r e  bo th  more s o lu b le  th an  low Mg c a l c i t e  (Chave, e t  a l .  1962).
Comparison of N a tu ra l  C o n d i t io n s  w i th  E q u i l ib r iu m  C o n d i t io n
V
The IAP v a lu e s  o f  ground w a te r  were compared w i th  p r e v io u s ly  
e s t a b l i s h e d  KSp v a lu e s .  To e s t i m a t e  the  d e p a r tu r e  from the  e q u i l i ­
brium  c o n d i t i o n ,  th e  fo l lo w in g  r e l a t i o n  has been u t i l i z e d :
4K . V. „
where KTA1) and K r e p r e s e n t  c o n s ta n t s  o b ta in e d  by the  method d i s -  
I A r  id
cussed  a b o v e ,
4K  -  *IAP 1 ( x i l )
AK fo r  c a l c i t e  and do lo m ite  have been c a l c u l a t e d  f o r  i n d iv id u a l  
ground w a te r  samples and a r e  l i s t e d  in  T ab le  B -2 . A p o s i t i v e  AK 
v a lu e  i n d i c a t e s  the  r e l a t i v e  m agnitude o f  s a t u r a t i o n ,  w h ile  a nega­
t i v e  A K va lue  i s  i n d i c a t i v e  o f  u n d e r s a t u r a t i o n ,  whereas a ze ro  A K 
v a lu e  s u g g e s ts  e q u i l ib r i u m .  P o s i t i v e  AK v a lu e s  may in d ic a te  the  
c a p a b i l i t y  o f  ground w a te r  to  p r e c i p i t a t e ,  w h ile  n e g a t iv e  ones 
i n d i c a t e  i t s  c a p a b i l i t y  o f  d i s s o l u t i o n .
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